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The Chemical Industry in 1933 


No industry stands to benefit more by an improvement 
in general trade than does the chemical industry. Signs 
are not wanting that such improvement is already 
reflecting itself in increasing activities in the various 
ramifications of the industry. The special contributors 
to this Annual Review Number of THE CHEMICAL AGE, 
dealing as they do with all the different branches of 
chemical activity, strike an optimistic note. Trade 
returns, the financial results of individual under- 
takings, market conditions and the operations of the 
multitudinous organisations of members of the 
chemical profession and industry all point to a brighter 
outlook for 1934. Economic war has been waged 
among the nations of the world by means of tarifis 
and quotas, and the chemical industry has applied to 
its share in that warfare a similar scientific attitude to 
that which forms the basis of its manufacturing enter- 
prise. The effect of tarifl changes so far as the chemical 
uidustry is concerned is reviewed in other pages by 
Dr. E. F. Armstrong, who in October completed three 
years’ service as chairman of the Association of British 
Chemical Manufacturers. Dr. Armstrong took an im- 
portant lead on behalf of the industry in connection 
with the Imperial Economic Conference at Ottawa in 
1932 and has since made an intimate study of the 
effects of the changes in the tariff system. In his 
opinion thev have had a wholly favourable effect on 
the British chemical industry, without any adverse 
repercussions, and he cites the more favourable balance 
sheets, larger employment figures, extensions of fac 
tories and the undertaking of new enterprises which 
have been matters of frequent report in THE CHEMICAL 
AGE during the past twelve months, as evidence of the 
increased prosperity which the industry is 
enjoying. 


now 


The trade returns for last month show that imports 
of chemicals were higher by £280,000 than those for 
November, 1932, while exports were higher by 
4,241,000. These figures are encouraging and provide 
proof that trade recovery in the chemical industry 1s 
well on the way, and in our opinion the improvement 
will continue at an increasing rate so long as_ the 
political scares which continue to occupy the attention 
of the daily Press remain the figments of pessimists’ 
brains. Without more information than is at present 
available it is impossible to know how far the increase 
in imports is represented by raw materials and how far 
by manufactured goods competing against our own 
manufactures. We have previously commented upon 
the confusing and unsatisfactory way in which the 
official returns with regard to the imports of chemicals 


are prepared, and the Association of British Chemical 
Manufacturers would be rendering a valuable service to 
the industry if it could prevail upon the Government 
to issue the returns in greater detail and in such a 
form that raw materials could be separated from goods 
ready for sale. The problem is a difficult and com- 
plicated one, for many imported products, though 
‘* manufactured,’’ serve as raw materials for further 
processing, and others serve partly in this way and 
partly for sale as they stand, What is wanted 1s that 
as. high a proportion of goods sold to the public or 
exported should be wholly manufactured in this 
country, and this applies also to basic chemicals and 
intermediates which serve as raw or auxiliary materials 
for further manufacturing operations. Imports should 
be obtained as far as possible from Empire sources, 
and fuller information which would enable the present 
position to be analysed in detail with this end in view 
would be of great value. The matter 1s an urgent one, 
for upon the efforts of our manufacturers during the 
next year or two to develop new openings and capture 
as large a share of the market as possible may well 
depend the standing and strength of the industry for 
a generation to come. At present we are doing better 
than our competitors in other countries. 

The British dyeing industry is as satisfactory as 
present conditions will allow, and it has an encourag- 
ing outlook. In the export of dyed and finished 
inaterials to the East and to South America, the dyeing 
section of the British textile industry has met with 
keen competition from other textile exporting coun- 
tries, especially Japan, and also from the local dyeing 
industries which have sprung up in the importing 
countries, as in India. Dyeing firms who produce for 
the home market, however, have found business 
generally good. About 90 per cent. of the dyestuffs 
used in this country are now of British manufacture 
and the total production is about two and a half times 
as great as in 1922. The last few months of the year 
have shown a considerable general improvement in the 
plastics industry, and there is good reason to hope that 
it will continue on the lines in the new year. 
l-urther progress is reported in the British synthetic 
fertiliser industry. Twelve months ago it was reported 
that the tonnage of sulphate of ammonia consumed in 
the home market in 1932 had never before been reached 
except in the boom years 1917-1919. 


same 


The figure for 
this year is over 10,000 tons in excess of the 1932 total, 
and but for the decline in consumption in Treland the 
record figure for 1919 would in all probability have 
been passed. Continued efforts have been made to 








SAN 


improve the physical quality of the product. Improve- 
ments are in connection with concentrated 
fertilisers which are now made by a new direct process. 
The nitrogen industry has now become largely 
stabilised. The period of rapid change and improve- 
ment associated with the development of fundamental 
processes has given place to a state marked year by 
year by a number of variations from known methods 
or well-established works practice. In the year under 
review, While a steady output of papers and patents 
has these relate to minor 

This feature, indeed, is a tribute 


also noted 


maintained, most of 
improvements only. 
to the degree of operative perfection which has been 


attained and to the thoroughness of the development. 


been 


There has been great activity in the search for new 
substances for use in cellulose lacquers and for more 
highly economic methods for manufacturing solvents 
at present m genera] use. In view of the wide varia- 
tions possible in the quality of solvents and the desira- 
bility of umiformity and purity, the British Standards 
Institution, in conjunction with solvent manufacturers 
and users, has under consideration new specifications 
for the more important solvents. To the consulting 
chemical engineer the future is full of possibilities. Old 
factories be modernised and up to date 
processes and plant must supersede obsolete and non- 
competitive New products must be made and 
there are cases where plants are idle for part of the 
year and new uses for them are sought. Too many 
chemical manufacturers in the past have been disposed 
to regard the consultant as an expensive luxury, but 
in these days of preparation for a more promising 
future this would be a complete mistake. The con- 
sultant, as shown in an article elsewhere, can nearly 
always save the manufacturer money or help him to 
make 

Turning to principal chemical and_ allied 
organisations, the membership of the Institute of 
Chemistry is now over 6,000, and is continually 
increasing. Its funds are in a satisfactory condition 
and have been augmented during the year by sub- 
tantial legacies. Invaluable service has been rendered 
to chemical science by the publication, as separate 
monographs, of a number of outstanding lectures, par- 


need to € 


ones. 


more. 


} 
+ 
the 


ticulars of which are given in another page. They are 
remarkable productions, distinctly useful, and the 


Registrar of the Institute is constantly receiving appre- 


ciative letter about them. A feature of the Chemical 


Society’s operations has been the large number of 
meetings held in the provinces with the object of 


associating Fellows residing in the country more closely 
with the affairs of the Society—which is the oldest 
organisation in the chemical profession. There has 
been a large increase in the number of new Fellows 
elected, the total admissions for 1933 being 235 against 
141 in the previous year. The Federal Council for 
Chemistry, represents the views of British 
chemists, nationally and _ internationally, is 
intimately with the ninth International 
Congress of Pure and Applied Chemistry, which is to 
be held at Madrid next April. The eleventh conference 
of the Union Internationale de Chimie will be held at 
the same time and the question of appointing dele- 
gates to attend these functions is under consideration. 
The membership of the British Association of Chemists 
has grown considerably, and unemployment among 


which 
both 
concerned 
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members has decreased by between 11 and 15 per cent. 
The legal aid and unemployment benefit departments, 
and the appointments bureau, have between them done 
much valuable work in the economic interest of the pro- 
fession, and now that the Association has established 
a new grade of membership for eminent persons 
interested in its objects it is looking forward during 
the coming year to an increased sphere of influence 
and a further increase in membership, A further 
increase in membership is reported by the Institution 
of Chemical Engineers, cover which Lord Leverhulme 
continued to preside throughout the year. Although 
the Institution is only eieven years old it has 750 
members. 

Tariffs, the Ottawa Agreements, commercial treaties 
and other legislative developments have imposed upon 
the Association of British Chemical Manufacturers a 
vast amount of additional work, but this has not been 
allowed to interfere with the many useful routine 
duties performed by the Association for the benefit of 
its members. Negotiations have been carried through 
successfully with regard to the Dyestuffs (Import 
Regulation) Act and the Association has also secured 
concessions in the Pharmacy and Poisons Act which 
should safeguard the interests of those sections of the 
industry which manufacture or handle poisons. Fol- 
lowing its success in securing important modifications 
in the Patents and Designs Act in the previous year, 
the Association took similar action on the question of 
trade marks. A joint chemical trade marks committee 
was set up, and its memorandum is now on sale. The 
British Chemical Plant Manufacturers’ Association has 
pursued its policy of active co-operation with chemical 
manufacturers and plant users, as a result of which a 
number of investigations have been put in hand, includ- 
ing the standardisation of certain equipment and tests 
appertaining to chemical stoneware. The main activities 
of the British Disinfectant Manufacturers’ Association 
have been concerned with tests and specifications for 
disinfectants. The Association has co-operated with 
Government departments in an attempt to formulate a 
general specification to cover the varied requirements of 
those departments. Chemical standardisation work 
has engaged the active attention of the British Stan- 
dards Institution. The comprehensive programme of 
work outlined in THE CHEMICAL AGE twelve months 
ago has been proceeded with by the various com- 
mittees of the chemical division, and the lists of speci- 
fications issued, in preparation, and contemplated, 
which appear elsewhere in this issue, show the extent 
of the work being done in the interests of the industry 
generally. 


Held Over 


WING to pressure on our space we have been com- 
pelled to hold 
the 


week our annual 
the Institution of 
the Biochemical Society, the 
Association of Tar Distillers, the Society of Dyers 
and Colourists, and the British Disinfectant Manu- 
facturers’ Association, and Mr. S. Howard Withey’s 
quarterly review of the financial position of the 


over until next 


review of activities of 


Chemical Engineers 


chemical industrv. 
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A Rip Van Winkle View of Ethics in 1933 


By PROFESSOR H. E. ARMSTRONG 


THE year 1933 is the centenary year of the birth of Hugo 
Miller (1833-1915), the first to isolate the colourless founda- 
tion stone of the Anthocyan colours, /lavone, from plants of 
the primrose order, well shown as a meal on the leaf of the 
diminutive /?. farinosa of the Yorkshire moors. I had the 


privilege of writing his obituary in the Proceedings of the 
Royal Society in 1918. I then described him as a man self- 
contained and of a reflective disposition, eminently sparing 
and frugal in his habits after the manner of his race, simple 
and unworldly and above ordinary ambition, a hater of dis- 
play although in no way averse from the advantages and 
comforts accompanying wealth, always affable and fond of 
congenial, sympathetic society: he looked on at our world 
of strife, noting its ways, often with disapproval, yet lived 
a life apart, mainly introspective and rarely assertive, 
though it was in him to be obstinate if occasion arose, finding 
joy chiefly in the conscientious prosecution of his work and 
in following the growth of knowledge, with utmost interest 
and appreciation, even unto his last days. A worthy pupil 
of his great master, Wohler, Hugo Miiller was a true repre 
sentative of the old school of German scientific worker to 
which the world owes so much; a school which set a wonder- 
ful example of self-devotion, thoroughness, technical skill 
and patient industry. 


Always a Peacemaker 


What would such a man have said of the events of the 
last year of the century dating from his birth? Always a 
peacemaker, he was torn with distress by the outbreak of 
hostilities and never ceased from lamenting the war as a 
hopeless downfall of our civilisation: he deplored the fact 
that he had lived to see it; his end was greatly hastened, 
if not determined, by dwelling on its awtul consequences. 
What would his old master Wohler and his friend Liebig, 
Kolbe, their successors: men like von Baever, Victor Meyer 
and Emil Fischer, have said of the present condition of theit 
country? Lehr and Lernfretheit apparently gone! What is 
to be the effect upon the development of the scientific spirit: 
Never particularly imaginative, never particularly broad in 
his outlook, may not a regimented education have the effect 
of greatly lowering the value of perhaps the greatest of the 
Germans national Che universities have been the 
bedrock of German success. They have served the nation, 
not a particular section. Only in Scotland—in old days— 
have the universities had a like influence. Not a few leading 
German chemists have been Jews; Jewish imagination and 
pertinacity of purpose have been behind much of Germany’s 
wonderful industrial progress since 1870. Myself a student 
there before that date, I speak with knowledge gained on 
the spot. The spirit of The King may suit the innate 
mysticism of the race; if developed, it may lead to a new 
outburst of music—a barbaric trait—but cannot well favour 
that of the scientific spirit, which has hitherto been an essen- 
tially humanising influence. Mr. Souttar’s fine letter of 
appreciation, on ‘‘ The Spirit of the Air,’’ in ‘‘ The Times ”’ 
of December 18, may be read in this connection. ‘** There 
is some spirit of aviation,’”’ he says, ‘“‘ which makes for good 
fellowship "’—the saving need of the world to-day. The 
spirit in science more than any other influence has thus fat 
brought Germany into fellowship—though also into rivalry 
—with the world outside. She may well suffer a double loss 
if she in any way seek to restrain proper freedom of thought. 
On the other hand, the effect may be to the good; mavbe 
we know far too much and shall do well to use the know- 
If Germany will make her schools teach 
needful things, she may set a lesson to the world. A country 
which makes goal-keeping at hockey a qualification for 
headmastership cannot well throw stones at one in which 
an attempt is made to organise national forces. 

Again we are faced with a chemical problem. Do we want 
pure breeds? A touch of Skatol is said to be an essential 
element in the pure perfection of the most exquisite of per 
fumes—Otto of Roses. Pure goodness does not pay. Water, 
if we could get it pure, would not conduct electricity. The 
occurrence of chemical change, we know, is dependent upon 


assets ? 


ledge we have. 


; 


the determinative influence of an impurity—in this case, not 
to be defined as matter in the wrong place but as a necessary 


third-party influence. Lord Birkenhead, we are told, was 
proud of his gipsy descent. Why not a whiff of Jew im 
the German? What would we not give for a whiff of some 


lamb in the Irish lion, for the addition of some hormone 
to his constitution, which would make him a rational being. 
Suppose we were to follow up the Russian line of inquiry, 
involving male and female elements in 
semen; using these apart, we might breed only Irishwomen 
and cross them with ourselves, as we have often done, with 
great advantage—or even with the stodgy but intelligent 
German. The Shaw would disappear and we might have a 
rational nation of delightful beings of a Fitzgerald-Larmor 
tvpe. 

Writing fifteen vears ago, | could say it is worth noting 
how much Hugo Miller had achieved in four years, under 
the wise system of practical training of those early days, 
at the close of his Wanderjahren as a student. It is clear 
that he was already an accomplished independent worker—he 
had been allowed to develop freely, not crammed, as are 
our students, too often to he mere dictionaries of undigested 
facts with pages stuck together so that they cannot be read 
for any useful purpose. Our talk of reconstruction at the 
present day, of the great things we are going to do in science, 
will come to nothing unless we can free ourselves from the 
curse of examinations and_ prize-hunting—unless we can 
develop a free system of training comparable with that which 
gave such wonderful results in the early and middle period 
of last century: students were then allowed to help them- 
selves and to take the consequences if they did not; science 
Was the pursuit of persons of independent character and the 
drones were few. Little wonder that men learnt to think 
and to be observant and critical. In those days, too, there 
were great teachers, men of courage and individuality, whose 
one object was the unselfish pursuit of truth. It 1s the 
of these we have most to lament; the lowering of ideals; 
the fall in our social standards; the lack of independence 
consequent on the struggle for place and the concomitant 
desire for advertisement. Science can have little success in 
our country, in the near future, unless it be assured of a 
healthy environment. 


the separation ot 


loss 


more 


Superficial Activity 

What is the position to-day? There is great superficial 
activity but against an ill-ordered background. Our educa- 
tional system has gone from bad to worse, in consequence of 
the influence of external examinations. The desire is no 
longer to learn but to pass some examination, which nomin- 
ally serves as a qualification. Unfortunately the commercial 
community has lent itself to the system, which is now nothing 
short of an paying industry. The result is, the 
acquisitive are singled out: those with individuality are set 
aside and neglected—perhaps to their good, as the things that 
are taught are of no moment. Matters are gone so far that 
a late Vice-Chancellor of Cambridge University, the Master 
of Corpus Christi College, Mr. Will Spens, went so far as 
to say recently there were few things needed more at present 
than an inquiry by a Royal Commission into the curriculum 
of our secondary education and into the effect on that curri- 
culum of our university examinations. 

The world learnt more during the past century than during 
the whole previous period and yet the schools consider only 
this latter. Lavoisier, Liebig, Faraday, Darwin are no more 
than names to the schoolboy. The science of the schools 
is mere hearsay—without moral effect. No Royal Commis- 
sion will put things right. A new spirit must be infused 
into the schools—half-a-dozen constructive leaders must be 
called into being, with full powers to dismiss. Only Hitler 


methods will suffice, 


organised 


The kind of thing the schoolmaster thinks to be of con- 
sequence is well shown in the General Knowledge paper 
quoted in ** The Times ’’? of December 19. The esteem in 


which University training is held is illustrated in the follow- 
ing extract from ‘‘Punch,’”? December 20 :‘‘The Massachusett’s 





590 


Institute of 
simple 
being 


Technology says that a mechanical man ‘ with 
psychological reactions similar to those of a human 


can be turned out for forty pounds. That undercuts 


the Oxford and Eton price by about £1,960.’ Children are 
taught didactically and dogmatically, made constitutionally 
incapable of thinking for themselves; their attitude is that 


ot Main first 
the system prevails, the 
lhe world, 


Street to the chapter of 
nation must 


to-day, is a world of 
overmastering importance; unfortunately, it is also pre- 
dominantly a world of advertisement to serve commercial! 
[he condition I deplored 15 years ago has now 
grown intolerable. 
masters; they 


Genesis. So long as 
remain unintelligent. 
scientific discovery of 


ends. 


almost glory in riding with the hounds while 


running with the hare Not only is the world, in general, 
in the throes of a merciless civil war of commercial com- 
petition; equally in the scientific world, ruthless civil wat 
rages between individual workers. Each one for himself, 


the devil take the hindermost, is the prevailing doctrine in 


the struggle for place and purse; perhaps also to satisfy the 
artists’ craving tor praise and applause. No sooner is an 
idea started than harpies from everywhere pounce upon it. 


\n outstanding 
Ot a homologue ol 
form. As a new toy, 
chemists, children as 
to the world at 
Royal Society on 


example is the recent discovery, in water, 
hydrogen, heavier than the long known 
it comes as a delight to the physical 
they are; it is doubtiul if it matter 
large. It was brought under notice 
December 14, with great flourish of 
trumpets. The discovery was first made in America, in 
California. In early Hugo Miiller days, the right to exploit 
the new material would have been conceded to the discoverers. 
Instead, the whole Cambridge pack is let loose and Man- 
chester joins in the chase; even science Cannot rise superior 
to the lure of novelty. That Lord Rutherford should father 
the newcomer is only natural. He has developed special 
methods of attacking the remote problem of atomic structure 
which are so individual and virginal that he is entirely 
justified in adding the new ‘gas to the ballistic weapons in 
his armoury. Ordinary chemists, using well-worn weapons, 
are in no Way justified, as yet, in taking the bit from between 
American teeth. There are sufficient problems lying neglected 
to occupy Professor Rideal and the new Manchester Pro- 
fessor ; they should have no need to wire birds in transatlantic 
preserves. 


one jot 
at the 


The Sanctuary of Science 

Coming down from the hills as | do, with worm-eaten 
stock and rusted barrel, at whatever cost, I feel it my duty, 
in memory of the past, to fling my old gun, the only weapon 
left me, at the invaders ol our sanctuary of science—in de- 
fence of the ris ing generation, one in w hich my grandchildren 
are counted; in defence of rights once held sacred; as a 
protest against the intrusion of the spirit of advertisement 
into the once holy realms of scientific endeavour. 

The preliminary notes rushed off, week by week, into the 
Press, to secure advertisement, are a sufficient indication of 
the depths to which we are fallen through senseless com- 
petition and desire for publicity. No one is or can be original 


to-day: little is gained by being a week ahead. Evidently 
the example set is highly infectious. The newly appointed 


Professor in Manchester, imported with great flourish of trum- 
pets to show our physical chemists the way they should go, 
has at once fallen a victim, having published three such notes 
within 6 weeks; two of these, with a Japanese assistant, are 
about the new hydrogen: he describes experiments which 
might occur to any young student to make. 

Last year, there was a competitive international rush to 
secure the rights of vitamin D, in which our state laboratory, 
under the direction of the Medical Research Council, won by 
a short neck: a six-man team was engaged upon the work. 
This year, the appointed work of the Birmingham University 
interrupted, in order to solve a similar 
in connection with the supposed vitamin 


laboratory has been 
sensational problem, 


C: on this a whole crowd was engaged. Who held whose 
hand, who washed out which test tube, is not stated. When 


the expected prize is allotted, how is it to be apportioned ? 
Will each of the workers be presented with a framed certi 
ficate (See R. Soc. Arts Journal, Dec. 8, p. 109) and a penny 


whistle, so adjusted that, when he proceeds to blow his trum 
Obviously 


pet, the squeak will be of proportionate loudness ? 


Scientific workers are openly serving two 





The Chemical Age—December 30, 1933 


the race Was against time—for priority? What must be the 
moral effect upon students of such methods of working, of 
such training / 


\ similar influence, plus Ph.D.itis, is degrading scientific 
literature and leading to a worthless, snippet publication, 


not even fit to be called 
general, The Swiss are past masters of the art. Picking up 
the last number of ‘‘ Helvetica,’’ I tind in the first notice, 
2} pp. long, a mere account of the methylation of 0.7 gramme 
of Zeaxanthadiol, registering nothing more than the melting 
points of two methylates. The student accomplice will re- 
turn home, proclaiming that he has assisted the renowned 
Professor X in an important biochemical research: let us 
hope his fond parents will duly tip him. Professor X will 
officially hang one more research scalp from his girdle. Here, 
admission to the Royal Society is being claimed upon a basis 
of the number of such scalps worn by the applicant. 
Several years ago | was talking with the Principal in a 
University and conversation turned upon the ability of a 
Professor. ‘‘ Did I not know,’’ said the Principal, ‘‘ that he 
had published 90 papers? ’’ My reply was—‘‘ Have you not 
thought that we might be better off, if the number had been 
only g?”’ I knew them to be mostly of small account. 


A Race for Publicity 

Research in general is no longer a matter of honest 
endeavour but a race for publicity. To such state are we 
brought by the D.S.1I.R. Years ago there was much talk of 
the soul of a nation in connection with the Japanese. Has 
science any soul to-day? Should we not seek to recover its 
departed glory ? 

Four-fifths of the work that is published in the journals 
may be set down as of slight account: no one considers it; 
it is too unfinished or too trivial in subject. We have in some 
way to collect the few grains of gold and scrap the rest. 
Pitles must be shortened and made rational; many are too 
absurd. ‘‘ Scaifold Poles and Mortar Moments ’’—to a floppy 
mass of Mortar, flung about without rhyme or reason, to no 
obvious end. The label ‘‘ Parts I to infinity ’’ is meaningless 
attached to accounts which should never have had a beginning. 

Further prostitution of research to inferior degree ends 
ought to be made impossible. In Germany, in old days, the 
Ph.D. was well and truly made; transplanted here, it has 
never shown healthy growth. 

All said and done, however, there is some gold to be found 
that glitters. Wisdom is coming from the plant and is passed 
on to ourselves. A mighty future may well be in store for 
chemistry. If worthily pursued, it may well be called upon 
to take charge of public well-being. We know that we our- 
selves live wholly bedrugged lives. Now we are learning 
that the plant is equally controlled—that cell growth in the 
young plantlet takes place under the influence of a definite 
growth agent termed auxin. Although this is present in most 
minute proportion, it has been isolated in the crystalline 
state. The composition of Auxin is C,,H,;,0,. The story is a 
veritable romance, The discovery is the work of the combined 
physiological and chemical forces of the Utrecht School, 
under Professors Went and Kégl. The proof is simple. When 
the tip of the young oat seedling (the coleoptile) is cut off, the 
shoot ceases to grow; growth recommences when it is restored 
or even if the c ut-off tip be placed, for a time, on a fragment 
of agar jelly and this fragment alone is placed upon the cut 
surface of the shoot. The agent is thus shown to be soluble. 
The amount present is perhaps one part in half a million of 
the plant material. 

Equally remarkable is the discovery in milk of Lactoflavin, 
referred to in THE CHEMICAL AGE of December 16. Assuming 
this to be correctly represented as the B, advitant, the isola- 
tion of the substance from milk is of the greatest importance. 
There has been no public beating of drums over either dis- 
covery and no general rush to do work of this character is 
noticeable. Yet it is the work of the future, for which real 
chemists must be specially and fully trained. The out- 
standing task of difficulty will be the precise determination, 
by competent chemists and physiologists working in unison, 
of the manner in which the many drugs which maintain plant 
and animal activity effect their distinctive purposes. Chemis- 
try may be said to be full of vitality, because its outlook is 
becoming increasingly vital: ‘n this special connection, of 
ever growing public importance. 


* Beilsteining.”’ The disease is 
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Conditions in the Heavy Chemical Industry 


By P. PARRISH, F.I.C., M.I1.Chem.E., M.I.Gas.E. 


Miik work of the National Government is beginning to mak 
itself telt. The year 1933 definitely signalises an improve- 
ment. Recent returns cannot but Inspire 
(he steadiness and continuity of the increase of British ex 
ports is a convincing indication that the country is emerging 


trom the trough of the greatest economic depression. No 
industry stands to benefit more by an improvement of general 
trade than does the heavy chemical industry. Sigms are not 
wanting that such improvement is already reflecting itself 
in increasing activities in various ramifications of the industry. 


trade confidence. 


Synthetic Ammonia 


No development of fundamental importance can be reported 
in connection with the synthesis of ammonia. Such progress 
as has been made is concerned with comparatively mino1 
details of plant construction and operation, rather than with 
methods of production. ‘This is a logical outcome of the 
existence of a large surplus of production capacity through- 
out the world. Energy is now directed more to consolidation 
and economic improvement than to the development of new 
processes. It cannot be assumed that finality has been 
reached in this sphere of high pressure technique. 

For the purification of the nitrogen-hydrogen mixture, F. H. 
Snyder and E. O. Newkirk (U.S. Pat. 1,850,732) add an excess 
of NH, and pass the mixture over an iron or iron-chromium 
gauze catalyst at 500° to 700° C. By this method the CO is 
converted to HCO.NH, which, together with CO, and excess 
NH, can be removed by washing with water. R. S. Richard- 
son (U.S. Pat. 1,889,934) effects the purification by scrubbing 
with liquid nitrogen under pressure, and catalytically con- 
verting the CO and O, in the washed gases to CH, and H,0O. 
According to D. A. Epstein and Il. S. Upolovnikov (‘ J. 
Chem. Ind. Russ.,’’ 1933, No. 2, 41-44, British Chemical Ab- 
stracts, B. 1933, 668), Shaitan titanomagnetite, heated in ail 
at 800° to 1,000°, and then in H,-N,, affords a very active 
catalyst for ammonia synthesis. 

In a former review (the year 1930), the writer ventured to 
discuss the economic aspect, subsequent to the paper given 
to the Second World Power Conference by Colonel G. P. 
Pollitt, of I.C.I. It was remarked on that occasion that the 
working costs in connection with the manufacture of one 
metric ton of ammonia in the form of 25 per cent. liquor 
were :— 

Cost of ammonia. 


Source of hydrogen. 4: per metric ton. 


Electrolysis, (a) H.T., A.C., at o.o5d. per kWh 7.0 
(b) ditto o.10d. ditto 9-3 
(c) ditto o0.15d. ditto 11.7 
Coke oven gas wae . vee oa nas 6.0 
Water gas 752 


Other figures have been revealed during the current year, 
and these indicate that at medium-sized works, using the 
water gas process, the cost of manufacture per metric ton of 
ammonia is of the order of £12. These figures are interesting, 
because the conditions are for the most part known. 


Conversion to Sulphate of Ammonia 


Attempts were made, some yeats ago, at continental syn- 
thetic ammonia works to dispense with the necessity for satur- 
ators, centrifugals and dryers when manufacturing ammonium 
sulphate from synthetic ammonia and sulphuric acid. The 
equipment in question is certainly subject to corrosion, except 
special provisions are made, and special metals are used. 
The endeavours in question were never wholly successful. 
Not that it was impossible to produce sulphate of ammonia, 
but, unfortunately, what was produced was so fine that on 
storage it invariably became as hard as concrete. Only by 
blasting and subsequent disintegration could it be rendered 
suitable for sale. 

A method has now been evolved by which a granular, as 
distinct from a crystalline, product is manufactured, by in- 
corporating a little water during discharge of the sulphate 
of ammonia from the chamber, and drying the slightly- 
moistened mass in a rotary dryer. 


59r 
Pertinent questions about the coal industry have been 
raised by Sir John Cadman. His view is that the gas and 


coke oven industry, electrical power, tar distillation, and so 
lorth, should have been controlled by the collieries, and that 
vas should have been distributed nationally by a gas grid. 
if this had been done, there would have been a very different 
orientation of British industry to-day. Unfortunately, the coal 
industry has never revealed any peculiar aptitude for manag- 
ing its own affairs, much less the increased activities suggested 
by Sir John Cadman. No wonder, therefore, that the chemical 
industry is likely to establish the lead in hydrogenation. Is 
the coal industry exhibiting any foresight in the matter of 
solid smokeless fuel? Except it is alive to this potentiality, 
Nemesis will overtake it again. 

It has been announced that the demand for low temperature 
fuel—Coalite—is such that it is imperative to erect additional 
works to meet the call for this product. The multitubular 
cast iron retort known to be employed by the process in ques- 
tion possesses the merit of producing an attractive fuel, the 
size of which can be largely controlled. The other properties 
of the fuel, namely, ready ignitibility and a high degree of 
combustibility, depend upon the judicious selection of suitable 
coals, and on the maintenance of low moisture and ash con- 


tents. It is not enough to think only in terms of the quantity 
of ash; more than this is involved. The nature and distribu- 


tion of the ash are no less important than the quantity. 
Surplus Coke Oven Gas 


Lhe utilisation of surplus coke oven gas continues to con- 
stitute a problem. ‘The results of the gas grid in south York- 
shire are being eagerly followed, but with increasing activity 
in the iron and steel industry, an increasing number of coke 
oven plants have been put into operation. Where the geo- 
graphical position admits, the bulk of the gas is being distri- 
buted to the towns and villages in the immediate neighbour- 
hood. 


It has been known for some time, however, that the residual 
, following the removal of the ammonia, has a higher in- 
trinsic value than that corresponding to its calorific power. 
Processes have been evolved for the treatment of such residual 
gas in the production of methanol, ethanol, alcohols, acetone, 
tc., and their flexibility has been recognised. It has to be 
remembered, however, that practically every synthetic am- 
monia plant has a surplus capacity to-day, and the ease with 
which methanol, ethanol, etc., can be produced instead of 
ammonia in any Haber-Bosch convertor from water gas ren- 
ders such plant a potent competitor of coke oven gas nitrogen 
plant. 

Che most hopeful line of development would appear to be 
in the production of acetone and other secondary products 
lhe world’s consumption of alcohol for use in motor fuel 
mixtures is 20 million gallons each year, as contrasted with a 
petrol consumption one thousand times as great. Only ab- 
normal circumstances can establish an optimum methanol : 
ammonia demand, and the whole world is professedly anxious 
to avert the creation of such circumstances. It is said that 
the sulphuric acid process for the conversion of ethylene, 
propylene and butylene into the corresponding alcohols is 


rapidly languishing, as the foregoing unsaturated bodies can 


vas 


be converted in the dry state by suitable catalytic means. 
Sulphuric Acid from Spent Oxide 
For certain industries, sulphuric acid of greater purity has 
been demanded during the current year. A low content of 
iron, and freedom from arsenic, are the desiderata. Hitherto 


it has been possible to manufacture sulphuric acid commer- 
cially free from arsenic from spent oxide. Latterly, it has 
been found that sulphuric acid made from spent oxide may 
contain from 1 to 10 parts per million; indeed more, accord- 
ing to the nature of the spent oxide used. 

Recent tests have revealed that certain bog ores and othe1 
natural gas purifying materials contain arsenic, ranging from 
50 to 200 parts per million. The content of arsenic in a 
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number of spent oxides has also been increasing of late. How 
to the gas purifying material used, and how 
resulting from the carbonisation of coal, 
Phere are many variable f 


far this is due 
far to the 
remains to be 
tors. Apparently, 
which a spent oxide 
arsenic. Is the arsenic arising from the carbonisation of coal, 
arrested by the tarry matter during condensation, and is en- 
trainment of tarry vesicles to the purifiers the source of the 
contamination ? 

rhe volatility of arsenic in spent oxide under the conditions 
arising during combustion is known to vary according to the 
type of burner employed, ?.e., whether hand or mechanical. 
fhe greater part of the arsenic in spent oxide is found in the 
resiaue. 

fhe foregoing aspects are of interest, not only to sulphuric 
icid manufacturers using spent oxide, but also to those who 
contemplate recovering sulphur from spent oxide by methods 
which have recently been patented. 

The Deneke process (Eng. Pat. 399,069) has aroused some 
interest in this country. But it is known that some of the free 
sulphur of spent oxide is not only fixed during the preliminary 
process, but to a sensible degree in the subsequent 
distillation. This fixation of sulphur renders the process un- 
economic. similar character have been oper- 
ated in this country since 1880, but at no works have they 
been continued for any length of time. Until some means 
is found of obviating the formation of complex sulphides and 
sulphates, one cannot be sanguine of success. 


arsenic 
determined. fac- 
the greater the quantity of tarry matte! 


contains, the greatel the content of 
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Proc esses Of a 


Sulphuric Acid Plants 


During the year there have been two fires at sulphuric 
acid plants, which have been almost wholly destroyed. Both 
the fires arose at works constructed of timber. The question 
whether this method of construction should be 
perpetuated in the future. Latticed steel of suitable scant- 
can be adopted to advantage, and not less so rein- 

Paints are now available, parti- 
grade A glossy paint,’’ which ren- 
ders immune from corrosion when used in connec- 
tion with sulphuric acid plants. 

Whether sulphuric acid plants in this country should be 
of the exposed or partially-enclosed type, is a matter of some 
controversy. Much depends upon the atmospheric conditions 
prevailing during the winter, when the temperatures obtain- 
ing in the terminal chambers may be undesirably low, and 
conditions are such as to reduce the longevity of 
the lead. It is, however, possible to arrange the trunks from 
the last two terminal chambers in such a way that one or 
both (according to the size of the plant) can be cut out. In 
this way, unduly low temperatures in the final chambers can 
be avoided, or, what would be preferable, would be to in- 
crease the combustion of sulphur material by bringing into 
commission a spare burner, so as to obtain the equivalent of 
normal summer conditions. Such a course is to be desired, 
provided the demand for sulphuric acid admits of its being 
pursued. 


arises as to 
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Gaillard-Parrish Liquid Phase System 


Consideration has been given to the adaptation of the 
Gaillard-Parrish liquid phase system to American conditions, 


where large units of sulphuric acid plant are concerned. 
Chambers 75 ft. in height by 50 ft. square or 50 ft. circular, 
lend themselves to suitable equipment by the compact dis- 


turbo-dispersers. Large turbo-dispersers 
designed for atomising 1,800 to 2,000 gallons of 
acid per hour. Less than 13 h.p. is absorbed in the 
dispersion of such a quantity of acid. Hitherto, turbo-dis- 
persers capable of atomising about goo gallons of chamber 
acid per hour have been employed. Obviously, where cham- 
bers are of relatively small height, say, 25 ft. to 27 ft. 6in., 
it is preferable that the quantity of acid dispersed should be 
less than if the chambers were 42 ft. 6 in. high, or higher. 
Where the chamber is of relatively small height, the im- 
portant thing is to ensure fine atomisation. This can best 
be effected by reducing the quantity to 400 to 500 gallons per 
hour. The finer the atomisation of the acid, the better the 
contact. Indeed, it is the bombardment of the gaseous react- 
ants with the fine vesicles of acid (liquid phase) that acceler- 


position of four 
been 


chamber 


have 
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ates to a remarkable degree the production of sulphuric acid. 
It has been found that fine atomisation also avoids the forma- 
tion of currents—cool and warm—an eventuality to be feared 
where chambers are involved, as distinct from towers. 

With high towers, such as those in operation in America, 
the gases must descend from top to bottom, with a helicoidal 
rotary movement, created by the active projection of acid, 
directed at an angle by the turbine. Thus, the movement of 
the gases on an almost horizontal plane is bound to traverse 
the atomised mass of acid, even in the highest parts of the 
tower, entraining the very fine vesicular particles. It is this 
intimacy of contact, this peculiarly effective bombardment, 
that promotes intensive production, and renders it possible to 
operate such plants at 2 to 2} cu. ft. of chamber space per lb. 
of sulphur converted to sulphuric acid per 24 hours. 


Nitrate of Soda and Nitrates 


[t has been demonstrated that concentrated ammonia liquor, 
containing 22 to 25 per cent. NH,, 0.4 per cent. H,S and 
0.4 per cent. CO,, produced in an automatically-controlled 
plant, without the necessity for shift operatives, can be con- 
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Exposed Type of Sulphuric Acid Chamber, Gaillard-Parrish Liquid 
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verted to oxides of nitrogen when using a platinum-rhodium 
catalyst, at very small cost. It is difficult to understand why 
advantage has not been taken of this process to manufacture 
cheap nitric acid for the various purposes to which it is ap- 
plied in this country. 

Notable advantages over earlier methods for the production 
of synthetic nitric acid in concentrated form are said to be 
possessed by the new Fauser process, based upon the exother- 
mic reaction between nitrogen tetroxide, water and oxygen at 
moderate temperatures and pressures. The reaction is con- 
siderably accelerated by a moderate increase in temperature. 
Thus, at 15° C. and 50 atmospheres, the reaction period is 
12 hours, whereas by increasing the temperature to 17° C., 
four hours only are required. In actual practice water is 
replaced by dilute nitric acid. Concentrated (98 per cent.) 
nitric acid can be obtained by the new Fauser process with 
remarkable economy. ‘The energy required to compress the 
gases is about 12 kWh per ton of concentrated nitric acid. 

The production of dry ice has assumed significance during 
the last twelve or eighteen months. Although it has been 
manufactured for many years, little has been heard of this 
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product until the last six or seven years. The process can 
be worked almost as economically on a moderate as on an 
extensive scale. Everything depends on the geographical 
situation, and the availability of cheap fuel and power. 
Rarely is it advisable to take advantage of by-product carbon 
dioxide. Many medium-sized plants use coke as a raw mate- 
rial, and the heat from its combustion is used to decompose 
the sodium bicarbonate or potassium bicarbonate (dependent 
on whether soda ash or carbonate of potash is used for the 
absorption of the CO,), for releasing the carbon dioxide in a 
concentrated gaseous form 





Expansion Chamber for the Production of ‘* Dry Ice ” 
(Solid Carbon Dioxide). 


The advantages of dry ice as a refrigerant in transport are : 
(1) Low capital cost of installation, (2) low maintenance costs, 
3) general utility of the refrigerated cars, (4) mobility of the 
cars, (5) lightness, and (6) the effects of the evolved gaseous 
CO,. It is reported that in the United States solid carbon 
dioxide has now reached a yearly production of 50,000 tons. 


By-Product Ammonia 


The trend of the sulphate of ammonia trade can_ be 
expressed succinctly. Stocks have been allowed to decline : 
the world’s consumption in 1931-32 decreased by 3} per cent., 
following on a decrease of 17 per cent. in the previous year. 
Home consumption increased by 37.6 per cent.; indeed, the 
total consumption of 228,278 tons, apart from the boom years 
of 1917-1919, has never hitherto been reached. The low level 
of prices prevailing in the year 1931-32 created fresh and 
previously untapped goodwill for sulphate of ammonia, which 
should ensure a permanent increase in consumption. 

The Liquor Effluents and Ammonia Sub-Committee of the 
Institution of Gas Engineers still continues its work. So far 
as known, the difficulty in the treatment of gasworks liquors 
is due to the presence in them of substances which have an 
oxygen absorption, reducing the KMnQ, in acid solution at 
80° F. These substances are phenols, higher tar acids, thio- 
sulphate and thiocyanate, in the case of spent liquors, and the 
same constituents, with the addition of sulphide, in 
ammoniacal liquors. 

Important experiments on non-sectional and sectional filters 
have been conducted, and the findings are of peculiar value 
to gas engineers and sewage works managers. 


Ammonium Bicarbonate 


Further work has been undertaken in connection with the 
manufacture of ammonium bicarbonate. How far this product 
will constitute an alternative to ammonium sulphate as a 
fertiliser remains to be seen. Experiments are still being 
conducted to reveal the utility of ammonium bicarbonate as 
a fertiliser, under a variety of conditions. Its use cannot be 
as extensive as that of sulphate of ammonia, because when 
admixed with calcium superphosphate it causes reversion. 
On the other hand, ammonium bicarbonate for certain pur- 
poses is hardly less satisfactory than ammonium sulphate. 
Whether it will be manufactured to any considerable extent 
depends on economic circumstances. One would imagine that 


the gas industry stands to profit by combining its self-pro- 
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duced sulphur with ammonia, and not with carbon dioxide, 
however cheaply obtained. If some process can be developed 
by which sulphur can be extracted from spent oxide, or by 
which the H,S of crude coal gas can be converted direct to 
sulphur of reasonable purity, then there will be cogent reasons 
for the manufacture of ammonium bicarbonate, other things 
being equal. 


Alkali Manufacture 


Of the British colonies and dependencies, India furnishes the 
only example of an alkali works operating outside the aegis 
of the Solvay or Brunner-Mond groups. A few years ago one 
of the Indian native States, having few resources other than 
limestone and salt, decided to embark on the manufacture of 
soda ash and caustic soda. A modern plant was erected, and 
this has proved to be a financial success. 

One is often invited to state what is an economic unit of 
plant for the manufacture of soda ash, and whether synthetic 
ammonia can be used as advantageously as _ by-product 
ammonia. For many years by-product ammonia was used 
exclusively in the alkali industry, an advantage being that 
concentrated gas liquor contained ammonium sulphide, which 
was of distinct benefit, ensuring a satisfactory lease of life of 
the distillation units. Without doubt, synthetic ammonia 
could be used, but it might be necessary to use a small pro- 
portion of ammonium sulphide in conjunction with it. Plant 
to manufacture 35,000 tO 50,000 tons of soda ash per year may 
be regarded as an economic unit. 

Soda ash appears to have rapidly established itself in this 
country as one of the cheapest means of improving the quality 
of cast iron, and of rendering it possible to meet the demands 
made on it by modern requirements. Used merely as desul- 
phurising agent, it is said to have a marked refining and 
degasifying action. Experiments also indicate the beneficial 
elfect of soda ash upon the corrosion-resisting properties of 
metals used in chemical and similar plant. 


Phosphoric Acid 


Of the processes which are being exploited to-day, the one 
patented by Kemiska Patenter, of Landskrona, represents the 
most efficient and economical. A special rotary filter 
developed by this company constitutes a marked advance on 
any previous type of plant, and it is certain that it will be 
used for other purposes than the separation of calcium sul- 
phate from phosphoric acid solutions. By adopting the 
fhKemiska Patenter process, it is possible to manufacture phos- 
phoric acid direct from pebble phosphate having the following 
characteristics :—P,O;, 42.4 per cent.; SO,, 0.73 per cent. ; 
Free H,SO,, nil; CaO, 0.24 per cent. An economic unit 
would be one which produced 2 to 3 tons of P,O,, in the form 
of phosphoric acid, per day of 24 hours. 


Calcium Superphosphate 


Last year reference was made specifically to two new pro- 
cesses for the manufacture of calcium superphosphate 
the Broadfield, the other the Overphos. The Broadfield process 
is distinguished from other former such as the 
Beskow, Keller, Milch, Moritz, Sturtevant, Svenska, Thew 
ind Wenk, in that it produces calcium superphosphate con- 
tinuously, and such product contains 2 to 25 per cent. 
moisture than is ordinarily produced by other processes. It 
possesses two fundamental merits: the mixer admits of better 
time contact and more adequate incorporation, and _ the 
physical condition of the product is such that it can be bagged 
within a few hours of its discharge from the plant. 

The Overphos process is about to commence at an East 
Anglian works. Whether it will prove an unqualified success 
remains to be seen. Much depends on the operation of the 
autoclaves, their lease of life, and the ease with which the 
clinker can be discharged from them. ‘The industry awaits 
with keen interest some information concerning this initial 
installation. Meanwhile, English plant manufacturers have 
given consideration to this problem. The Sturtevant Com- 
pany has introduced a continuous plant for the manufacture 
of calcium superphosphate. It embraces a continuous mixer 
and continuous rotating den, and embodies a scheme of drying 
which admits of the production of superphosphate of excellent 
physical condition, having a moisture content of about 8 to 10 
per cent. 
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Chemical Engineering and the Consultant 


By A CONSULTING CHEMICAL ENGINEER 


IT is fairly certain that chemical manufacturers do not make 
use of consultants to anything like the extent they might do 
with advantage to themselves. Large manufacturing organ- 
isations can afford to employ their own experts, including a 
staft whose duty it is to keep in close touch with technical 
and patent literature call attention to all matters of 
interest to them, but even they must at times have recourse 
to specialised research bodies in order to get the latest infor- 
mation and the best advice on special problems which they 
ire not 1n a position to investigate themselves. 

The smaller manufacturer, different 
position, and is far more dependent upon outside help in 
solving his technical problems. There are many ways in 
which the consultant can help such a manufacturer. First, 
there is the purchase of plant. The small manufacturer is 
very much in the hands of the plant maker, both as regards 
the type of apparatus to be selected and the price to be paid 
for it. His knowledge of the 
kinds of apparatus is also usually 
fiten buy new plant, and when he 
restricted number of firms. 


ana 


however, is in a very 


various makers of particular 
limited, for he does not 
does he goes to a very 
Hence it is no uncommon thing 
to find in small chemical works some expensive piece Of ap- 
paratus on the scrap heap or derelict because it proved un- 
suitable for the use to which it was put. It is often found, 
too, that an excessive price has been paid for some apparatus 
which could have been obtained at a much lower price else- 
The plant makers cannot be blamed for this state of 
They are out to sell their own type of apparatus; 
often insufficient information in the inquiry 
as to the re fulfilled, and even if they do 
vet full information and find that their own apparatus is not 


likely to be stil] in 


where. 
affairs. 
they are given 


quirements to be 


suitable, they will 


they can. 


completely 
effect a sale if 


most 


instances 
A Wide Knowledge of Plant Makers 


If, on the other hand, a consultant is called in, he is in a 
much better position to obtain for the manufacturer the ap- 
paratus best suited to his needs, and at the lowest possible 


price consistent with a sound job. He has a much wide! 
knowledge of the plant makers; he knows from experience 


what a given apparatus ought to cost, and, after seeing 
that the sent out complete with all the in- 
formation necessary, and accompanied by sound and reason- 
specifications as to quality of materials and workman- 
ship, and guarantees of performance where these are called 


for, he can deal with the quotations quite impartially and 
recommend that which assures the best chance of satisfactory 
operation combined with best value for money. Nor do his 
services end there for he can, if desired, supervise the erection 
and the starting up of the plant. Should difficulties 
he can investigate them and advise as to the best way of 
getting over them, and finally he can act as unofficial arbitra- 
tor in any dispute between the manufacturer and the plant 
maker. 

The manufacturer may say that this reads very fine, but 
how much is it going to add to his bill for the plant. From 
the writer’s experience it would be safe to reply that in nine- 
teen cases out of twenty the manufacturer, so far from having 
to pay more, will (inclusive of the consultant’s fees) have 
to pay substantially less for his plant, and will get a better 
one than is the case where he deals with the matter himself. 


Laying Out the New Plant 


inquiries are 


ible 


arise, 


\part from the purchase of plant, and prior to it, the con- 
sultant can often give valuable help with the lay-out of the 
proposed plant so as to secure the best utilisation of buildings 
and the minimum of handling of materials with reduced 
labour costs. He can also advise in cases of undue corrosion, 
or wear and tear of plant due to the use of unsuitable mate- 
rials or faulty design, or of contamination of the products by 
the materials of construction. There are many problems, too, 


in the auxiliary services of the factory, apart from the actual 
process plant, where his help may very probably result in 
a notable reduction of costs—the purchase of fuel on a scien- 


tific basis, the efhciency of steam raising, the question of water 
supply for cooling purposes, the electrical distribution of 
power, the provision of fire-fighting equipment, the adoption 
of flame-proof electric motors and fittings where there is 
danger of explosion, and so on. 


Modernisation of the Works 


There is also the whole question—now a very urgent one— 
of the modernisation of old factories and the substitution of 
up-to-date processes and plant in place of obsolete and non- 
competitive ones. Here the consultant is almost indispen- 
sable. It is his business to keep in touch with the latest 
developments in all branches of chemical manufacture and 
the last word in plant design, in a way that the small chemi- 
cal manufacturer has neither the time nor the opportunity to 
do. During the past twelve months the urgent necessity of 
such modernisation has been very rightly stressed in the 
columns of THE CHEMICAL AGE, and there is no doubt what- 
ever that those manufacturers who are still carrying on with 
hopelessly out-of-date equipment, and who do not pay prompt 
attention to these warnings, will soon find themselves out of 
business. They may be afraid that the cost of modernisation 
will be more than they can afford, but they probably have 
no idea as to how much that cost would be. The consultant 
can tell them, and they may find that it is not nearly so high 
as they feared, and that the reduction in costs due to modern 
methods would soon pay off the capital expenditure. It is 
certainly well worth while going into the question and having 
reliable estimates prepared. Even where it is found impos- 
sible to modernise the whole factory, there may be some parti- 
cular process which has ceased to be competitive, and which 
could be replaced by a 
expense. 


more efficient one without much 


New Manufacturing Activities 


There is also the question of finding new products to make, 
particularly those which are now imported and not at present 
manufactured in this country. Here the consultant can help 
with suggestions and by investigating the patent position. 
There are cases where plants are idle for part of the year 
and new uses for them are sought. There is, for example, 
a great opportunity in seeking means for utilising the plants 
of beet sugar factories during the seven or eight months of 
the year that they are idle. 

\ final word may be said about the basis of payment for 
the services of consultants. The traditional basis of a per- 
centage on the value of new work carried out is a bad one, 
because, on the one hand, it is rarely a true measure of the 
amount of work and time the consultant has to devote to the 
job, and on the other, it may incline the client to feel that 
the consultant has an interest in making the job as big and 
expensive as possible. The writer believes in basing his 
charges on the saving effected or the additional profit secured, 
or, if this is not possible, strictly on the amount of work and 
time involved. 








Fertiliser Trade in Canada 
Statistics for 1931—1932 


\CCORDING to the Dominion Bureau of Statistics at Ottawa, 
29 Canadian plants manufactured mixed fertilisers in 1931-32; 
another 31 produced fertiliser materials, and 14 firms made 
both, the total production being 256,633 short tons of which 
108,123 tons were mixed fertilisers, Imports amounted to 
235,985 tons including 108,791 tons of phosphate rock; 60,938 
tons of superphosphate; 18,958 tons of muriate of potash; 
12,326 tons of sulphate of ammonia: 10,557 tons of basic slag ; 
9,424 tons of sulphate of potash; and 4,150 tons of nitrate of 
soda. Exports totalled 85,459 tons, of which 34,750 tons were 
cyanamide and calcium; 28,175 tons of sulphate of ammonia 
and 20,467 tons of mixed fertilisers. 











December 30, 1933—The Chemical Age 


595 


The British Synthetic Fertiliser Industry 


Increases at Home and Overseas 


It has always been maintained that countries which could 
show a prosperous agriculture were in a flourishing condi- 
tion throughout the whole organisation of the State. If 
this be true, and the lessons of history rather tend to show 
that it is, then, even allowing that to some extent the wish 
is father to the thought, there are surely better times ahead 
for this country. At any rate, British agriculture and the 
industries directly connected with it can be said to have 
enjoyed a somewhat less disastrous twelve months than for 
some time past. 


Sulphate of Ammonia 


In last year’s survey it was stated with some pride that, 
with the exception of the boom years of 1917-19, the tonnage 
of ammonia sulphate consumed in the home market, namely, 
228,338 tons, had never before been reached. The figure 
for this year is 238,648 tons and, were it not for the decline 
in consumption in Ireland caused by the economic position 
in that country, there could be little doubt that the record 
figure of 1918-19 would have been achieved or even passed. 

\ number of very interesting figures are disclosed by a 
study of the export position. Total exports to all countries 
for the year 1932-33 amounted to 336,569 tons, of which 
137,570 tons were sent to Spain, Portugal and the Canary 
Islands. China absorbed 59,817 tons, a big increase on the 
preceding year, and the figure for Australia increased from 
4,000 tons in 1932 to over 20,000 tons. South Africa absorbed 
30,254 toms as against 21,424 tons in the previous year. The 
Empire preference on sugar has been immediately reflected 
in the exports of sulphate of ammonia for use on sugar-cane 
in sugar producing countries and, as compared with 6,600 
tons in 1931/2, the British West Indies absorbed over 12,000 
tons of sulphate of ammonia during 1932/33. The export 
figure for British Guiana increased by over 1,000 tons and 
for Mauritius by over 800 tons. It is interesting to note 
that the exports to Egypt have increased by more than 5,000 
tons in the last twelve months and there is a further big 
rise in the figure for India. Here the increase is nearly 
15,000 tons. . 

On the technical side of sulphate of ammonia production 
there is little to report beyond the fact that unceasing efforts 
to improve the physical quality of the product have been 
made. The rice crystals so well known all over the world 
have now been still further improved into the so-called 
“zeppelin” crystals. . The day is not far distant when it 
will no longer be possible to associate the words ‘* caking ”’ 
and ‘‘ sulphate cf ammonia.’’ 


Concentrated Fertilisers 


The home and export market for concentrated fertilisers 
is constantly increasing although for some time yet progress 
is bound to be on the slow side. At home, in potato growing 
areas and for sugar beet, and abroad for nearly all planta- 
tion crops, farmers have been quick to realise the very sub- 
stantial savings which can be effected in handling and dis- 
tribution costs by using fertilisers in a more concentrated 
form, Certain improvements may be noted on the technical 
side. The complete fertilisers are now made by a new direct 
process and the ammonium phosphate group is manufactured 
in granular form. ‘The latter is a very considerable advance, 
particularly for the export market, as granulation permits 
of much greater storage heights, an important factor in 
securing export markets. 

\s a top-dressing fertiliser there is no longer any doubt 
that nitro-chalk is the most popular in the home market. 
From the first year of its introduction, the sales of nitro- 
chalk have steadily increased and, even against the new 
record for sulphate of ammonia, it has more than 
held its own during the past twelve months. In spite of 
the considerable price difference between nitro-chalk and 
sulphate of ammonia—a difference only to be expected since 
nitro-chalk contains nitrogen—those who have once used 
this fertiliser for top-dressing are not lightly persuaded to 


return to other products. This point is particularly notice- 
able in the present season since synthetic nitrate of soda for 
agricultural use is once more being offered in the home 
market. 

Although not strictly within the scope of this report, it 
may be of some interest to mention the great advances made 
by what may be termed an offshoot of the synthetic fertiliser 
industry in devising various pest control and fungicidal 
products. For example, the use of dry mercurial dust dress 
ings is already established practice for the control of bunt 
and other covered smuts in cereal crops. For a long while 
the chief difficulty of horticulturists when using sprays of 


different kinds was that complete coverage could not be 
obtained. Solutions with soap are of some value, but 
With many sprays soap is by no means compatible. The 


introduction of a wetter and spreader giving complete 
coverage and completely compatible with all sprays has 
solved this difficulty. This wetting-out agent has recently 
been incorporated with a fungicide produced for the control 
of tomato leaf mould and other horticultural mildews and 
this is achieving considerable popularity, especially for use 
under glass. Finally, liquid hydrocyanic acid used in this 
country for a number of years, has been successfully intro- 
duced into Palestine for the fumigation of citrus. 


Agricultural Research 


The work at Jealott’s Hill, the headquarters of agricultural 
research for the synthetic fertiliser industry, no longer re- 
quires any explanation. The station has worthily taken its 
place alongside the older institutions and the work which it 
is turning out has been acclaimed everywhere, not only for 
its originality and vision, but for the meticulous accuracy 
with which every experiment is conducted. The grassland 
experiments showing the effect of management on the com- 
position of the sward, which are being conducted by Mr. 
Martin Jones, may well take their place beside the work 
of Professor Stapledon, of Aberystwyth, as amongst the most 
able contributions to the advance of agricultural knowledge 
which have taken place in this generation. Amongst other 
work at Jealott’s Hil] it may be of interest to mention that 
the work on grass drying, which was begun in 1928, is being 
continued. It cannot be long now before some authoritative 
pronouncement is forthcoming. Research into all kinds and 
conditions of silage is being pressed forward throughout the 
country and at over 30 centres, both this year and last, 
different kinds of controlled silage have been thoroughly 
investigated. 

Even in times of the blackest depression a review of the 
fertiliser industry has, year by year, reflected the inherent 
strength of agriculture in Great Britain. With every cir- 
cumstance militating against progress, the farming com- 
munity of this country has, during the last twelve months, 
been welded together as never before by the formation of 
the different Marketing Boards. In June, 1933, the home 
agricultural price index actually reached the basic figure, 
this being the lowest post-war record, yet it was from this 
moment that, without excitement and without hesitation, 
measures of far-reaching importance, involving tremendous 
risks, began to receive the unanimous support of farmers. 
It cannot be that there will be any return from this road 
and it is with the utmost confidence that the agricultural 
industry, to which the British synthetic fertiliser industry 
is inseparably welded, looks forward to the future. 





JAPANESt manufacturers are forcing a way into the South 
African soap market, by landing large consignments of 63 
per cent. fatty acid soap of high quality. This soap is being 
landed into store at less than 21s. per case after the ordinary 
duty of 4s. od. per lb., or 40 per cent., whichever is greater, 
and an exchange dumping duty of 50 per cent. of the export 
value, has been paid. This soap has been stocked by a num- 
ber of South African shops, but the more reputable of the 
local manufactures have not lost much ground. 
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British Standards Institution 


Progress of Chemical Standardisation Work 


( ONSIDERABLE been committees ot 


the Chemical Section of the British Standards Institution 1n 
dealing with the comprehensive programme ot work outlined 
in our last Annual Review Number. During the year specifi- 
I Coal tar naphthas 


progress Nas made by tie 


cations have been issued for the following aa 
coal tar solvent naphtha, heavy coal tar naphtha and heavy 
coal tar naphtha (unrectified) ) (B.S.S. No. 479); sampling and 
analysis of coke (B.S.S. No. 496 
volume (No. 501 sampling of 
B.S.S. No. 502): creosote tor fuel in turnaces 
5.5.8. No. 507 methyl 
(methanol), normal butyl alcoho! (Butanol), 
(B.S.S. No. and acetone (B.S.S. No 
Specifications have been completed and are on the point of 
's (B:3.58.. No. 
No. 516 
B.S.S. No. 517); 
“and 


4 
re} ort on 
and 


metric units of 
run-of-mine 
8.5.8. 


coal 
No 
alcoho! 


large 


ethv] alcohol 
B.S.S. \o. 506 


SOS 


513 


509). 


carbolic acids 60 s and 


acids 60's and 45's 


p iblication for Crude 
513); distilled carboli 
Cresvlic acid of high orthocresol content 

' ~ No. orthocresol, 
B.S.S. No. phenol (B.S.S. 
cresylic acids, grades A and B (B.S.S. No. 
on definitions Of gross and net calorific 


45 
3.3.5. 
B:S.S. petacresol 
No ortho 
524 report 


metacresol 521 


paracreso] 523 


and 


Work at Present in Hand 


The following summary some indication of the work 


at present being dealt 


Creosote.—B.S. Specification No. 144. 


reviewed and the m¢ 


Pives 
with 
( reosote for presel 
vation of timber is being thods of testing 
are being brought up to date. 
Solvents.—The following specificati 
to the trade and other interested organisations fo1 
and the comments which have been received are now being re- 
alcohol; normal 
tate: technical 
acid tri- 


have been circulated 


ons 


review, 


Diacetone 
> ethy] ace 


committee : 
technical 


considered by the 
butyl acetate amyl acetate 


acetic acids od0, OO and 40's; olacial acetic and 
chlorethylene. 

Carbide of Calci1um.—A B.S. 
pared based on the proposals prepared by the British Acetylene 
\ssociation. It is anticipated that the draft will be completed 
for circulation for comment in the future. 

Scientific .—The technical 
sub-committees to be responsible for the 
specincauions, 


and lampblown glass- 


Specification is being  pre- 


neal 


Glassware commilttes las 
appointed three 


detailed work involved in the preparation of 


namely (1) volumetric, mouldblown, 


ware; (2) thermometers: and (3) hydrometers. The first 
committee has prepared specifications for interchangeable 
conical ground glass joints, distillation flasks and the stan- 


dard temperature for volumetric glassware which have been 
circulated widely for criticism 
together with the comments 


is about to be circulated 


being reviewed 
\ further specification 


measuring 


ana 


received. 


are now 


dealing with cvlinders, 


and the committee has turned its attention to Nesslei 
cylinders. rhe preparation of specifications for bacterio- 
logical glassware is also receiving consideration and it has 
been decided to deal in the first instance with Petri dishes. 
Che Thermometer Sub-Committee has prepared a specification 
for general purpose thermometers which is about to be cir- 
culated to the trade and to interested organisations, and is 


now dealing with specifications for meteorological thermo- 


meters, both ordinary and maximum. The third sub- 
committee has prepared a specification for hydrometers. 
Chemical Materials 
Leather and Tanning Materials.—The first meeting of this 
fechnical Committee was held recently and three sub- 


committees were appointed to deal with hides and leather, 
currying and finishing and tanning materials. 
Disinfectants.—The British technique for the 
determination of the Rideal-Walker coefficient of disinfectants 
has been re-considered together with the comments received 
from interested organisations and the trade. At the last meet 
the technical committee sub-committees 


standard 


ing of two 


technique for the Chick-Martin test and to 


investigate the 





were 
appointed to consider the preparation of a British standard 


juestion of antiseptic substances by fungal restraint with a 


up specifications, 

Draft specifications have so far been pre- 
soya bean, perilla, raw linseed, tung, ground nut, 
, cotton seed, rape seed and castor oils, several of which 
when they can be circulated for criticism. 
rhe revision of B.S.S. No. 334, Chemical 
lead, has now been completed. Extensive modifications and 
additions made. The revised specification should 
be available for publication early in the new year. 

Benzol.—The preparation of specifications for benzols and 
tobeols has been held up pending further investigations by 


view to 


\ egetable Oils. 


pared tor 


arawing 


ale learing a stage 


(Chemical Lead. 


have been 


the National Benzole Association. 

Coal and Coke. Che comments 
interested in the draft B.S. 
aggliutinating 


] 
i 


which were received from 
method for determining the 
ot coal have now been considered, and it 
oped that the method will be published early in 1934. 
The comments received on the B.S. method for determining 
phosphorus in coal are being summarised and will shortly be 
drafting committee. Methods are also being 
prepared for the ultimate analysis of coal ash and for the 
sampling and analysis of coal for power station trials. 

Under the Chemical Engineering Industry Committee a 
specification was issued for woven wire and perforated plate 
industrial purposes (B.S.S. No. 481), 
whilst specificaticns are in hand for metal, earthenware and 
elass containers for heavy acids, corrosives and solvents, and 
for welded containers for liquefiable gases. 

rhree committees have recently been appointed to 
leal with the preparation of specifications for (1) chemical 
and (3) long length moulded 


those 
valur 


considered by the 


sieves and screens to! 


new 


stoneware, (2 


rubber hose. 


hvdro-extractors ; 





British Road Tar Association 


Advances in Tar Research 


\ssociation is continuing to press for- 
the lines which have been gradually 
developed formation. ‘The keener the competition 
from materials of foreign origin, the greater is the incentive 
to develop and improve home materials. A general improve- 
ment is taking place in the whole technique of road making, 
and the Association forms an invaluable clearing-house for 
information among al] those engaged in the road tar industry. 
he activities and work of the Association have materially 
improved the position of road tar in the country, and it is now 
generally recognised by producers and distillers that an active 
association is essential to the welfare and progressive develop- 
ment of the industry. This recognition is evidenced not only 
py a continuation of the steady annual increase in membership, 
but also by the sustained eftorts to improve both the quality 
of tar and the methods for its application and use. 
the conduct of joint experimental work with the Ministry 
of Transport and highway authorities is now an important 
and established part of the Association’s work, and to en- 
courage this further, the managing council has authorised 
that the services of the officials of the Association should be 
made any member desirous of constructing ex- 
perimental and demonstration roads in any part of the 
country. The road tar research which is being supervised by 
a joint committee of the Department of Scientific and Indus- 
trial Research and the Association, is making satisfactory 
progress. An important addition during the year to the 
research programme has been the inauguration of work on 
standard methods of testing. 


PHE British Road Vat 
ward vigorously along 


since its 


available to 


The Iniernational Road Tar Conference has completed its 
second year of activity and usefulness in an international 
sphere. ‘The second annual meeting and a plenary session 


of the conference were held at Lucerne in June, and techni- 
papers prepared by representatives of Great Britain, 
Germany, and France were presented and discussed. 


7 
Cal 
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Tariff Changes and the Chemical Industry 
By E. F. ARMSTRONG, Ph.D., D.Sc., LL.D., F.R.S. 


Ir is a fact requiring no substantiation that the nations of 
the world are largely waging economic war with one another 
by means of tariffs and quotas. Such form of war is prefer- 
able to that employing force of arms, but its implications 
must be made clear to the public at large if the fighting 
forces represented by the trade associations and the Board 
of Trade are to receive the full support of that very capri- 
cious force—public opinion, 

Chemical industry in the wide sense of the word is 
of the more combative units of the national industrial struc- 
ture in the new warfare and it is fortunate that the same 
scientific attitude which is the basis of the manufacturing side 
of the industry has been applied to its tariff activities. As 
is well known, the Association of British Chemical Manufac- 
turers, founded during the war, had reached a stage of efti- 
ciency in its organisation, enjoying the confidence of all 
concerned, so as to be well equipped to tackle the new 
question of tariffs both in relation to the Import Duties 
Act and to such general question as the Ottawa Conference, 
bilateral trade agreements with other nations, the Dyestuffs 
Act and industrial legislation in general. In all matters it 
has followed two established principles, namely, to make 
representation only when there is complete agreement 
amongst its members and to put forward a reasoned, fully 
elaborated case showing the implication of its demands for 
consideration, 

As for many the the 
tion include both makers and users and, further, other 
‘user ’’ associations are generally consulted. The cases 
sponsored by the Association have been largely unopposed 
and it has been usually successful both in asking for addi- 
tional duties and for additions to the free list. To the 
former category belong such substances as acetic, citric and 
tartaric acids, cream of tartar, aluminium sulphate, alums, 
acetone, acetate of lime, ammonium chloride, formaldehyde, 
refined borax and boric acid, sulphate of ammonia, calcium 
chloride, tin oxide, zinc oxide, yeast, active carbons, glue, 
size, gelatine and osseine, whilst included in the latter 
category, that is the free list, are materials unobtainable 
within the Empire, such as mercury, argo] and other crude 
tartarates, crude minerals, bromine, bismuth metal, 
certain natural essential oils, and several others. 





one 


chemicals members of Associa- 


boron 


Results of the Ottawa Conference 


The results of the Ottawa Conference are gradually 
becoming more apparent. The mother country has imme 
diately fulfilled her obligations, though there is a lag on the 
part of certain dominions to extend to us all the promised 
benefits. In-spite of the serious economic conditions trade 
in both directions between Canada and Britain is increasing. 
It is becoming increasingly evident that it will profit the 
Kmpire as a whole to trade together with a minimum amount 
of restriction and the chemical industry will be one of the 
first to feel the advantages of this procedure, even though, 
or perhaps because of the fact that it has sometimes 
anticipated it by erecting manufacturing plant in the 
dominions. 

There those who would restrict the manufacturing 
activities of the dominions, forgetting that as the result of 
the over-production or under-consumption of all commodities, 
their population can no longer find profitable employment 
on the land, and that, further, a large proportion of it will 
only live in-the cities. There can be no true denial, how- 
ever, that everything possible should be done to foster the 
most free and unrestricted trade between all portions of the 
Empire, and any section of it which holds up such trade 
by heavy taxation, even though this has a British preference, 
is doing a disservice firstly to its nationals and secondly to 
the Empire as a whole; it is retarding progress for selfish, 
often political ends and at best only profiting the few for 
the sake of the many. Such a policy can only in the long 
run be visited with retribution. The United Kingdor has 
always given a clear lead in this direction. Al] Empire 
products are admitted untaxed, sometimes to the detriment 


Cc 


are 


of the home producer, but the majority of us are convinced 
that the policy is the right onc. The ideal of an Empire 


without trade barriers between its constituents is one for 
which we must continue to work. 
Tariff Concessions 
More serious in their implication than perhaps in theit 
incidence have been the reductions in the additional duties 


resulting from the commercial treaties with certain countries 
The apparent paradox of there being more than one authority 
able to alter tariffs has had a most disturbing effect on all 
industry, from which the chemica industry could not hope to 
escape, [t is hazardous to build a new plant or to enlarge an 
old one or to undertake the heavy charges entailed by entering 
on a new manufacture based on the existence of a tariff which 
may at any moment be altered. It is widely agreed by 
industry that a policy of bargaining, in which supposed 
benefits for one branch of industry are exchanged for con- 
cessions operating against another branch without this being 
in any way consulted, is improper and that the principle 
strikes at the very root of business enterprise. 

Chemicals affected in this manner by reductions in the 
additional duties originally imposed after a full study of 
all the relevant facts by the Import Duties Advisory Com- 
mittee are acetic acid, tartaric acid, acetone, formaldehyde, 
nitric make each of which new factories of the 
most modern type have been built in this country. On the 
other hand, the same principle of bargaining was of advan- 
tage to the chemical industry in regard to the Danish Treaty, 
in which, in return for an agricultural products quota, the 
Danish purchasing organisation undertook to buy certain 
agreed quantities of such products as salt and saltpetre, used 
by the same agricultural industries, during the period of the 
treaty. A similar procedure was followed insthe case of the 
Finnish Treaty, and buying agreements have been concluded 
for creosote, aluminium sulphate and glue. To the onlooker 
this method of international bargaining seems the most 
scientific provided always that the interests concerned are 
consulted before their trade is jeopardised. 


ac id, to 


Governmental Stupidity 


It has been a matter for comment that whereas the foreign 
deputations for the negotiation of these bilateral treaties have 
included industria] representatives, who are experts in the 
particular matters at stake, our own Government continues 
to hold the industrialists at a distance. In instance, 
that of Sweden, this policy has been attended with particu- 
larly unfortunate results. 

A matter related to tariffs is that of the Empire content 
of manufactures. It might have been expected that this 
would be on a uniform basis, say, at 50 per cent. throughout 
the Empire, thus allowing for the use of a certain amount 
of non-Empire raw material, but this is far from being the 
fact. 

The Ottawa 


one 


Conference failed to reach agreement on 
this question. so that it was left to the individual parts 
of the Empire to investigate The United Kingdom figure 
has been very low at 25 per cent., whereas Canada has 50 
per cent., Australasia 75 per cent. The anomaly existed 
that a chemical made in London from a foreign raw material 
was not accepted as an Empire product by Canada, whereas 
the same chemical made in Montreal from the same raw 
material was accepted by the United Kingdom. It is a matter 
for satisfaction that the Government has agreed to raise the 
content to 50 per cent. for all goods in which veiled foreign 
competition is being encountered from Empire sources. In 
certain instances where the raw material is nearly all pro- 
duced in the Empire, the need for a high Empire content to 
meet such veiled competition is very definite. 


Extension of British Chemical Trade 


It was at one time estimated that the value of the imports 
in the chemical group likely to be affected by a whole-hearted 
tariff policy was of the order of eight million pounds sterling. 





508 


Whilst it is 
still too abnormal to make any 


from the 


too soon and indeed the conditions of trade are 
estimate of the benefits which 

policy, it is clear that the 
More favourable 
employment figures, extension of fac- 


have already accrued 


trade is enjoying increased prosperity. 


balance sheets. larger 








, 5 
tories, the undertaking of new processes are matters of fre- 
quent report in the columns of THE CHEMICAL AGE, whilst it 
is particularly gratifving tc note the extension of the export 
trade in British chemical- Though this is helped by the 
depreciated value of sterling, the conditions of world trad 
asa whole are s¢ qisastrous that it is an ac hievement to have 


The Chemical Age—December 30, 1933 


made the progress which is common knowledge. It can argued 
with confidence that the tariff changes have had a wholly 
avourable effect on the British chemical industry, as well as 
on British industry generally, without any adverse repercus- 
sion either on the general cost of living figures or of the 


manufactured articles whick fill the shops, or the general 
level of export prices In particular the State has gained a 
bargaining power which has long been needed and so long 
as the authorities in Whitehall! will use this wisely in con- 
sultation with industry, there is every reason to believe that 
a steady period of advancing prosperity lies before us. 





The Nitrogen Industry in 1933 


By E. B. MAXTED, D.Sc., Ph.D., F.1.C. 


FROM the standpoint of general operative technique the nitro- 
gen industry has now become largely stabilised. The period 
of rapid change and improvement associated with the develop- 
as the synthesis of am- 
rate, given place to a 


ment of fundamental such 


monia has, for the 


process¢ s 


time being at any 


state marked year by year by a number of interesting but 
for the most part non-basic variations from known methods 
or well-established works practice. Accordingly, in the year 
under review, while a steady output of papers and patents has 


these relat: 


to minor improvements 
especially in the light of the very 


been maintained, most ot 


only; indeed, this feature, 





large amount of capital involved in the industry and the 
number of investigators associated with its various branches, 
is a striking tribute to the degree of operative perfection 
which has been attained, and to the thoroughness of the 


dev elopment. 


Increased Output_and Consumption 


view was quoted that 
of the magnitude 


from general 


review, the 
partly by virtue 


assumed and 


In the previous 
the nitrogen problem had, 
which the industry has 
economic become rather the finding of markets than 
the overcoming of difficulties of manufacture; and it is this 
year satisfactory to be able to note that both the output and 


world consumption of fixed nitrogen has apparently once 
Thus, the United States Department of 
world production and consumption 


and 1,000,000 tons 


annual 


partly 


causes, 


more risen slightly. 
Commerce! estimates the 
for the fertiliser year 1932-33 at 
of fixed nitrogen, respectively, 
1,560,000 tons for the 


1,700,000 
compared with 1,554,000 and 
1931-32. \ccording to the figures 
of the German Stickstoffsyndikat,? synthetic ammonia now 
represents over 77 per cent. of the world output of fixed nitro- 


veal 


almost equally divided between 
Che growth of nitro- 


gen, the remainder be ing 
Chile nitrates and by-product ammonia. 


gen industries outside urope and America is illustrated by 
figures available for ammonium = sulphate production in 
Japan,* in which the annual output was 250,000 tons in 1929 


tons in 1932, the anticipated production by the 
32, ; 


and 700,000 
end of 1934 being no 
In this country, and generally, the tendency has been to 


ss than 1,590,000 tons 


fertilisers. in addition to 


develop the production of mixed 
ammonium salts or other simple nitrogenous products; and 
the important work of suiting the composite fertiliser, con- 


taining nitrogen, p and other constitu- 


ents, to the soil and purpose for which it is to be used, is an 
outstanding current feature of service development. 


osphorus, potassium 


Synthesis of Ammonia 


Several methods of purification of the gases used for the 
synthesis of ammonia have been described. Thus, Snyde1 
and Newkirk* claim process for the removal of carbon 
monoxide as formamide. To this end, the compressed gas 


is mixed with a1 and passed over an iron- 
chromium gauze catalyst at 350° t The formamide, 
tegether with any carbon dioxide and the excess of ammonia, 
is removed by other details of the formation 
of formamide from carbon monoxide and ammonia, reference 
may be made to a specification of Lacey and the Roessler and 
Hasslacher Chemical Co \ process of purification has been 


excess Of ammonia 


500° ( 


washing. For 





described by Richardson,” according to which the gases are 
scrubbed with liquid nitrogen under pressure and any carbon 
monoxide and oxygen subsequently converted into methane 
and water at a pressure which is the same as that used for 
the scrubbing, but less than that employed for the synthesis. 
Dow,’ has proposed a multi-stage procedure for purification, 
involving the passage of the nitrogen-hydrogen mixture 
through a scrubbing tower followed by a series of purifiers, 


in Which the gas is brought into contact with a eutectic 
sodium-potasium hydroxide mixture at a pressure which is 
increased progressively in each purifier. Purification from 
sulphur compounds by activated charcoal has been discussed 
by Postnikov and NKirillov.* The activity of such adsorbents 
is a function of the degree of fineness; and they may be re- 
activated by being heated to 100° C. in air or hydrogen or 
under reduced pressure. A process for the production of am- 
monia from petroleum by-products has been claimed by Ellis.* 
The oil is cracked in the presence of air or steam at about 
500° C. and at a pressure of 15 to 20 atmospheres in such a 
manner as to mixture rich in nitrogen. The 
hydrogen a hydrocarbon cracking process in 
the pre steam and nickel at goo° C 


vive a gas 
is produced by 
sence ot 


Activity of Catalysts 


It is a matter of experience that the activity of an iron 
catalyst depends to some extent on the degree of original 
oxidation of the iron in the starting material; and, from this 
standpoint, it is of interest to note that a claim has been 
made*® for the preparation of ammonia catalysts of special 
ctivity by heating natural or artificial magnetite to fusion, 
in the presence of promoters, if required, and oxidising the 
resulting mass in such a way that the Fe,O,: FeO ratio is 
increased to a value beyond unity. This may also be effected 
by the direct addition of ferric oxide. Referehce may also 
be made to a paper by Epstein and Upolovnikov,'! who have 
found that natural Shaitan titanomagnetite, containing about 
5 per cent. of titanium, together with aluminium, magnesium, 
vanadium and other constituents, forms a very effective cata- 
lyst for the synthesis of ammonia if it is first heated to 
1,000° (. in air previous to its reduction with hydrogen. Both 
of these methods of catalyst preparation are of the same type 
as the fusion process for the purification of iron from sulphur, 
particularly in the presence of alkalies and alkaline earths, 
which has long been used in the industry. 

rurning to the actual synthesis, Toniolo and Giamarco™ 


Chem. and Ind., 1933, 55, 995. 


U.S. Pat. 1,850,7 


432. 


U.S. Pat. 1,787,483. 
U.S. Pat. 1,889,934 
U.S. Pat. 1,878,682. 
SJ. Appl. Chem, Russ., 1933, 6, 240; ex Brit. Chem. Abs., B, 
1933, Pp. 702. 
* US. Pat. 1,864,717. 
® Brit. Pat. 397,369. 


J. Chem. Ind. 
668. 
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Russ., 1933, No. 2, 44; ex Brit. Chem, Abs., B, 


1933, 15, 219. 
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have discussed the influence of inert gases and other factors 
on the kinetics and velocity of the prpocess. For the elimina- 
tion of ammonia, Pyzel and the Shell Development Co." re- 
commend the compression of the circuit gas, after passage 
through the catalysing vessel, to a higher pressure than that 
used in the synthesis itself, in order to facilitate the removal 
of the ammonia, the gas being re-expanded to the normal 
pressure before entering the hot parts of the plant. <A fur- 
ther suggestion for ammonia removal is due to Deitz and the 
United States Vanadium Corporation'!, who have proposed 
hydrated vanadium pentoxide at a temperature between 30° 
ind 80° C. as an absorbent. The product, on being heated to 
200° to 250°, loses ammonia. Finally, reference may be made 
to a specification of Falter and the American Cyanamid Co.,"° 
in which suggestions are made for improvements in the manu- 
facture of ammonia from cyanamide. 


Ammonium Salts 


Of the publications dealing with the manufacture of ammo- 
nium sulphate which have appeared during the year, mention 
may be made of the description of a process due to Fauser." 
\ccording to this method, gaseous ammonia is treated with 
sulphuric acid in the form of spray under such conditions 
that solid ammonium sulphate is formed. ‘This is after- 
wards processed and converted into hard non-coherent spheres. 
\ continuous method for the production of large crystals of 
ammonium sulphate has been described by Appareils et 
voporateurs Kestner.'’ A solution of ammonium sulphate 
is employed as a vehicle for the interaction of ammonia and 
sulphuric acid; and the crystals of the salt are collected on a 


sieve in a portion of the plant situated outside the neutralising 
column. 


For details of the arrangement of plant proposed, reference 
is made to the specification cited. The subject of control of 
crystal size in the manufacture of ammonium sulphate has 
been further discussed in an interesting paper by Klempt.'* 
‘The article includes a description of the elimination of iron, 
in the form of the sulphide, by by-passing the liquor through 
a small saturator in which it comes in contact with sufficient 
ammonia to render it alkaline. 

Other methods of ammonium sulphate formation are repre- 
sented by a patent specification of Hori,'* in which a process 
is described involving the oxidation of ammonium sulphite 
under pressure in ammonium sulphate solution in the pre- 
sence of catalysts. ‘The operation is carried out in such a 
manner that sulphate formed crystallises out continuously. 


Ammonium Sulphate from Gypsum 


In previous years, many papers have been cited relative to 
the economics of ammonium sulphate manufacture from gyp- 
sum, This subject has again been discussed; and it is stated 
that, under conditions obtaining in the works in question, 
both outlay and working cost are considerably lower than for 
the direct neutralisation method.*" For the purification of 
by-product ammonia, a method by which organic impurities 
are oxidised by admixture of air and passage of the mixture 
over a zeolite catalyst at 300% to 500° C. has been claimed by 
Jaeger and the Seldon Co.*! The catalyst employed contains 
us active constituents copper, iron and bismuth. 

‘Tamise** has dealt with various economies in the manufac- 
ture of ammonium nitrate, especially by using the heat of 
neutralisation for concentration purposes; and a process for 
rendering ammonium nitrate non-hygroscopic and non-deli- 
quescent has been described by Callery.** = The anhydrous 


U.S. Pat. 1,349,357. 
«U.S. Pat, 1,840,420. 
U.S. Pat. 1,889,956. 


Centralblatt) fur 
Brit. Chem. Abs., 
Brit. Pat. 397,271. 


7 
Ber, Ges, 


Pinecass, die Nunstdiinger-Industrie, 


3, 1933, P- 74. 


1933. 39, 


Kohlentech., 1933, 4, 190; ex Brit. Chem, Abs. 


1933, P» 623. 


'9 U.S. Pat. 1,888,633. 
“6 Teletov and others, Ukraine Chem. J., 1932, 7 (Sci), 141, 169; 
ibid., 1932, 7 (Tech.), 156; ex Brit. Chem. Abs., B, 1933, p. 304. 
U.S. Pat. 1,844,393. 
Chim. et Ind., 1933, 290, Spee. No., p. 906. 
Brit. Pat. 383,873 
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-alt is treated with ammonia until the mass is liquefied, and 


the product is dried by evaporation at a temperature less 


*than 15° C. 


Several papers and oxidation of 


ammonia may be noted. 
critical energy of the process at a platinum surface have been 
measured,*! and the determination of efficiency in the oxida- 
tion has also been further discussed.*® The use of oxygen, 
in place of air, results in a reaction product containing nitro- 
gen oxides in concentrations sufficient to render easily possi- 
ble their direct separation in a liquid state; and details of a 
burner suitable for use with oxygen without the danger of 
explosion have been given by Cederberg*®. The mixture of 
ammonia and oxygen passes through capillary inlets to the 
oxidation chamber and is, after reaction, brought into con- 
tact with dilute nitric acid in order to induce concentration of 
this by enrichment. A further oxidation apparatus, contain- 
ing slot-like ducts running in a non-axial direction, followed 
by a platinum-rhodium oxidation element, is due to 


Cederberg?’. 


patents 
Thus, the reaction velocity and the 


relat Ing to the 


also 


A study of the rate of adsorption of nitrous gases in sul- 
phuric acid by Szegé and Lombardi** may be noted. Data 
are given for adsorption by sulphuric acid of strengths vary- 
ing between O and 95 per cent., in each case at room tempera- 
ture. Finally, a process for the concentration of nitric acid 
by introducing, at various points in a column, controlled 
amounts of hot concentrated sulphuric acid, such that the 
heat evolved is sufficient to volatilise, but not to decompose 
the nitric acid, has been claimed by Orlando and Levi.”. 


Other Nitrogen Compounds 


The bulk of the work under this heading relates to hydro- 
cyanic acid and the cyanides. An interesting current de- 
velopment is the commercial production of liquid hydro- 
cvanic acid itself in the form of a 96 to 98 per cent. solution 
in water. Details of American practice in this matter have 
been given by G. H. Buchanan.*’ The liquid is transported 
by road in light containers, or by rail in cylinders, its boiling 
point being 25° C. According to the above author, the limit 
for safe breathing is about 25 parts per million. The subject 
is further treated in a paper by P. J. Carlisle,*' who states 
that a trace of sulphuric acid is added for stabilisation pur- 
poses, and that the normal packing of the liquid is in 1oo lb. 
drums. Among other uses, it is employed for the fumigation 
of trees. 

Two recent patent specications relating to the general 
manufacture of hydrocyvanic acid may be noted. Standen, 
wan and Imperial Chemical Industries** propose a method 
in which sodium cyanide is caused to react with finely pow- 
dered sodium hydrogen sulphate in the presence of a little 
water; and R. Fulton and the Koppers Co.** have protected 
a process involving the passage of ammonia and a hydro- 
carbon vapour, for instance benzene or toluene, over alumina 
mounted on kieselguhr at about 1,1009 C., when a mixture 
of hydrocyanic acid and hydrogen is produced. 

\n industrial synthesis of sodium cyanide des- 
cribed by Hatt.** The reaction employed consists in heating 
a mixture of calcium cyanamide, calcium carbide and sodium 
carbonate to 450° to 500° C. The sodium cyanide is ex- 
tracted by liquid ammonia, as in the Bucher process, and the 
Finally, a process 


has been 


yield is stated to be over 8o per cent. 


for the manufacture of urea may be cited. According to a 
method due to Krase,** liquid ammonia and liquid carbon 
dioxide are combined under pressure to form urea undet 
special conditions described in the specification. 

*! Boreskov, J. Appi. Chem. Russ., 1932, 5, 103. 

25 Wein, Przemysl Chem., 1933, 17. 75; ex Brit. Chem. Abs., B, 
1033. P- 545. 

=*'D.S.. Pat. 21,859,863. 


Brit. 


Pat. 394,406. 
* Giorn. Chim. Ind. Brit. Chem. Abs., 
B 1933, p. 188. 

** Brit. Pat. 381,101. 

Chim. et Ind., 1933, 28, 1024. 


t J.. Ind. Eng. Chem., 1933, 25, 9§0. 


Appl., 1932. 14. 4923 ex 


* Brit. Pat. 395,761. 

* U.S. Pat. 1,872,623- 

‘ Chim. et Ind., 1932, 28. 777- 
U.S. Pat. 1,884,751. 
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Some Camera Recollections of the Year 


IX these pages we reproduce illustrations of some at the works of the Monsanto Chemical Works, Ltd., at 
memorable happenings in 1933. Outstanding among those Ruabon, and the other, in May, by Dr. E. Leslie Burgin, 
events was the inauguration of two extensive new plants for Parliamentary Secretary to the Board of Trade, at the works 


the chemical industry, one by Prince George, in September, of National Titanium Pigments, Ltd., at Luton. 
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Aerial view of the Mitcham works of W. J. Bush & Co., Ltd., after the explosion on March 30. A schoolboy of eleven 
was killed by the explosion. 
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Sir Christopher Clayton, on whom a knight- Dr. J. T. Dunn, elected President of the 
hood was conferred on the King’s birthday. aged 70. Society of Chemical Industry in July. 
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Mr. J. B. Orr, founder of Orr's Zinc Winners and runners up in THE CuemicaL Ace Lawn Tennis Dr. John Thomas, who died on 
White, Ltd., who died on Sept. 23. Tournament, 1933, June 18, aged 46, 























Professor G. T. Morgan, elected President of the 
Chemical Society in March. Titanium Pigments, Ltd., at Luton. 
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The Chemical Society 
Meetings Outside London 


mical 
F« liow s 


[DURING 
tinuance 


country 


1933, the Council of the Ch Society, in con- 
of its policy of resident in the 
more closely with the aitairs of the Society, has 
organised discussions of a 
scientific mectings at which 
papers are read and discussed, to be held outside London. 
(hese meetings, though under the direct auspices of the 
Society, are held in close co-operation with the other chemi- 


assoelating 


arranged {o1 lectures, 
general character, and ordinary 


special 


al organisations, 


g and the Council welcomes at all meetings 
the 


pres interested. the Ostwald Memorial 
Lecture was del January 27 by Professor F. G. 
Donnan, at Liverpool: on May ordinary scientific 
meeting was held at Leeds when a discussion on ** The influ- 
Nuclear Halogens on Side-Chain Reactivity Was 
Professor. G. M. Bennett: on May 5, a lecture on 

The Chemistry Gold ~* was given by Professor C. S. 
Gibson, at Bangor: on May 11, a lecture on ** The Develop- 
ment of the Structure of Carbohydrates,” by Professor W. N. 
October 26, 


nce of those 
vered Ol 


2 an 


ence ol 
opened by 


Haworth, was held at Swansea; on Professor 





\. J. Allmand gave a lecture on Relations between Photo- 
chemical and Thermal Reaction Mechanism *’ at Shetteld; 
on November o, a joint meeting of the Chemical Society and 
the Chemical Society of the University College of Swansea 
was held at that College, when Professor S. Sugden gave a 





ecture 01 Son \pplicatic« of Magnetism to Chemical 
Problems “*: on November 24, an ordinary scientific meeting 
it Cardifi, at which a discussion on ** Chemical Applications 
of Optical and Morphological ( ryvstallography was opened 
by Dr. N. H. Hartshorne and Professor G. .M. Bennett, and 
papers contribute« five Fellows: on November 30, a lec- 
ture o1 Mode Developments \nalytical Chemistry 

s vive \] 1. B. Smith at Shettield, and on December 1. 
Professor R. Robinson delivered a lecture on ** Group Pro- 
ection Devices at the University College of North Wales. 

Meetings in London 

Nine ordinary scientifiC meetings have been held in Lon- 

don at which forty scientihe communications were read and 


meetings at which the 


discussed, al three ordinary scientific 

following vanised discussions were held: ** The Raman 
Effect in Relation some Chemical Problems,’* opened by 
ie; 2. 3, OK, lhe Chemical Constitution of Oestrin,”’ 
opened by Dr. G. F. Marrian, and ** Condensed Aromatic 
Ring Systems,” opened by Dr. R. Fraser Thomson. An 
ordinary scientific meeting on April 6 was devoted to com- 
memorat » the bicentenary of Joseph Priestley ; papers on 
lis life and work re read by Sir Philip Hartog, Professor 
\. \. Meldrun Sir Harold Hartley, and an exhibit of 
Priestley relics was held. Con March 2g, the Fifteenth Fara- 
lay Lecture, entitled * The Relations between Stereochemis- 
try and Physics *’ was delivered in the lecture theatre of the 
Roval Institution by Professor Dr. P. Debve, who was pre- 
renter ith the Fara Medal, the highest distinction the 
Society can bestow on any toreign chemist, and in the same 
theatre on October 19, Professor W. A. Bone gave a lecture, 
with experiments, entitled ** Th Combustion of Hydro- 
carbons, rhe Sixth Hugo Muller Lecture, entitled 
“Chemistry at the Cross Roads,’? was given by Professor 
H. Fk. Armstrong at the Institution of Mechanical Engineers 


on May 25 


Anniversary Meetings 


Phe g2nd annual general meeting was held at Burlington 
House on March 30, when the setiring president, Professor 
G. G. Henderson, delivered his presidential address on **The 


Position and tl 


Present e Future of the Chemical Society,” 


Professor G. T. 
meeting, the 


and the election of 
announced. At this 


Morgan as president was 
Medals for 1933 
Fellows of 
chemical know- 
edge—were presented to Professor W. N. Haworth and Si 
their 


rbohvdrates. and the 


Longstafi 


hest the Society can bestow on 


the Society 


1 1 
the hl iward 


who have made contributions to 


contributions to the 
Harrison Memorial 


James C. Irvine for outstanding 


chemistry of the cz 


Prize tor 1932 Was presented to Dr. H. J. /-meléus. This 
prize is regarded as an exceptional distinction to commemor- 
ate an exceptional man and is conferred upon the young 
chemist, who, in the opinion of the Selection Committee (con- 
sisting of the presidents of ‘The Chemical Society, The Insti- 
tute of Chemistry, the Society of Chemical Industry, and 
the Pharmaceutical Society) has during the last five years 
conducted the most meritorious and promising original in- 
The anniversary dinner was held 
same day, the president, Professo1 
Among the 234 present were many 


vestigations in chemistry. 
at Grosvenor House the 
G. T. Morgan, presiding. 
distinguished guests. 


Fellowship 


At an extraordinary general meeting in December, 1932, 
the Council was empowered to reduce (by not more than 
one-half) the annual subscription payable by any Fellow unde1 
25 years of age willing to forego the receipt of the publications 
of the Society as the Council may determine. In 1933, 23 
new Fellows were elected as against 14: in the previous 
year. The number of honorary Fellows has been increased 
from 31 to 38 by the election on November 2 of Protesso: 
Auguste Béhal (Paris), Professor Edward C. Franklin (Stan- 
ford, California), Sir Frederick G. Hopkins, Pres.R.S. (Cam- 
bridge), Professor Camille Matignon (Paris), Sir Prafulla 
Chandra Ray (Calcutta), Professor F. A. H. Schreinemakers 
Leyden), and Professor Dr. Adolf Windaus (Gottingen). 

\s from the beginning of 1933 the format of the Journal 
of the Chemical Society has been increased in size and a 
slightly heavier and thicker paper used. ‘The numbers of 
original papers and of notes published were 388 and 26 respec- 
tively. The Journal includes in addition to the original papers, 
notes and special lectures delivered before the Society. 
Volume XXIX of the Annual Reports on the Progress of 
Chemistry for 1932 (published in Mach) contained, in addi- 
tion to the usual reports, special reports covering the years 
1931 and 1932 on Geochemistry and Radioactivity and Sub- 


\tomic phenomena. 


un 


Research Fund 


Grants for research now allocated by the 


Council in December each year instead of in June and Decem- 
ber as heretofore. In 1933 eighty applications for grants 
representing £863 were received, and grants amounting to 
£616 were distributed to 78 applicants. The sum applied 
for continues to exceed the amount available for distribution, 
and prior claim is given to applications received from Fel- 
lows of the Soc lety. 

The use of the library steadily 1932, there 
were 8,400 attendances as against 8,263 in 1931, and the num- 
ber of books borrowed was 5,724, compared with 5,660 the 


previous year. 


purposes are 


increases. In 


The number of volumes in the library, ex- 


clusive of pamphlets, is now over 37,000. ‘The library is 
open from 10 a.m. to g p.m. (except on Saturday, when it 
closes at 5 p.m.) and is open to Feliows and to members of 


the Association of British Chemical Manufacturers, the Bio- 


chemical Society, the Faraday Society, the Institute of Brew- 
ing, the Institute of Chemistry, the Society of Chemical 
Industry, the Society of Dyers and Colourists, and the Socicty 
of Public Analysts which contribute to its upkeep. ; 





Ir is 
to recovel 


reported that the attempts of an Italian investigator 
commercial supplies of potash salts at Pisida, 
Tripoli, were unsuccessful. ‘The process investigations were 
continued, and with the assistance of the Ministry of Colonies 
a small experimental plant on an industrial scale is now being 
operated at Naples to utilize the residual brine from salt 
pans of the Societa Saline Eritree, at Massaua on the Red 
Sea. The plant, which will produce potassium-magnesium 
sulphate was erected by the Societa Saline Eritree in co-opera- 
tion with other salt works on the Red Sea, the Ministry of 
and the Societa Italiana Potassio Marino. 


( olonies, 
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Fermentation for Manufacture of Chemical Products 


A Review of Recent Developments 


FERMENTATION processes giving rise to chemical products of 


industrial importance may be classed roughly into two 
groups: (a) those yielding aliphatic alcohols as principal 
product and (b) those giving aliphatic acids as principal 


product. 

Of the first group the manufacture of ethyl alcohol is the 
most important, as all potable alcohol, whether in the form 
of beer, Wine or spirits, and almost the whole of industrial 
alcohol, is obtained by the action of yeast on saccharine or 
starch containing materials. An appreciable amount, 
although relatively still small as compared with the 
total output, is now being manufactured synthetically from 
ethylene; in France from coke oven gases and in the United 
States from oi] cracking gases. The importance of the ethyl 
alcohol industry can be gauged from the fact that in this 
country alone over 30 million proof gallons of industrial 
alcohol were produced in the first nine months of the year, 
an increase of about 4 million proof gallons over the amount 
for the corresponding period of last year. 

\ certain amount of industrial alcohol is produced from 
potatoes in Germany and other central European countries 
and from sulphite cellulose liquors in Scandinavia, but with 
this exception, the raw materials used for the production 
of industrial ethyl alcohol by fermentation are molasses from 
the cane and beet sugar industries, and to some extent 
untreated cane and beet juices. A vigorous campaign has 
instituted in the United States during the year by 
farmers of the Middle West to obtain legislation to make 
compulsory the addition of motor fuels of alcohol produced 
from surplus maize. A careful analysis of this proposal by 
Dr. Killefer and other well-known American chemists would 
seem to that the would be economically 
unsound. Similar proposals for the utilisation of surplus 
maize are being studied in the South African colonies, but 
owing to the non-availability of oil, the economic 
conditions are so different from prevailing in the 
United States that proposals of this nature would appear 
far more attractive in South Africa. Important developments 
on these lines seem likely to materialise in the near future. 
The Irish Free State has also been investigating the possi- 
bility of producting industrial ethyl alcohol from surplus 
or spoilt potatoes and from Irish beet molasses. 


Industrial Ethyl Alcohol 


demand for industrial ethyl alcohol, par- 
ticularly for use in motor fuels, has led to a search in many 
directions for alternative raw materials available for produc- 
ing ethyl alcohol in large quantities, The Italian Govern 
ment has set up a commission to make a complete survey 
of actual and potential] sources of alcohol in Italy and the 
Italian colonies, with particular reference to the possibility 
of cultivating sugar-bearing starch-bearing plants in 


very 


been 


show scheme 


natural 
those 


sugal 


rhe increasing 


and 


undeveloped parts of Italy or its colonies, It has been 
reported in the literature that the Soviet Scientific Research 
Institute has succeeded in working out a process for the 
manufacture of ethyl alcoho] from peat and that a large 


experimental plant has been erected for the further investi- 
gation of this method, The Lithuanian Government has put 
in hand experiments to investigate the possibility of obtain- 


ing alcohol from cellulose and if these are successful, pro- 
poses to make obligatory the addition of ethyl alcohol to all 
motor fuels. 

For the last few years considerable attention has also been 
given to the possibility of obtaining alcohol] on a large scale 
trom ethylene separated from oil, cracking and it 
would appear that about 15 million gallons absolute alcohol 
are already produced in the U.S.A. from this From 
the number of patent specifications that have been recently 
published, the most important of which are in the names of 
The Distillers Co., Ltd., and Imperial Chemical Industries 
I.td.. it is evident that this problem is being seriously inves- 
tigated in Great Britain. 


gases 


source. 


The advantages of the improved amylo process of M. 
Boulard for the production of ethyl alcohol from starch have 


been set out in an article by W. L. Owen (‘‘ Ind. Eng. 
Chem.,”’ 1933, 25, 87). A caretul investigation of the relation 
between the protein content of molasses and their ferment- 
ability has been made by Braun and_ Koschopoulos 
(‘* Biochem. Zeit.,’’ 1933, 254, 398). The conclusion arrived 
by the authors is that in some types of molasses there is present 
an inhibiting substance of a protein nature. The influence of 
fermentation conditions and of various additional nutrients 
on the fermentation of Cuban molasses has been studied by 
Owen and Chen (‘‘ Facts About Sugar,’”’ 1933, Two 
Italian chemists, Mameli and Mossini, have investigated the 
influence of a large number of organic compounds on alco- 
holic fermentation and the results of their work show clearly 
that compounds having an ethylenic linkage have a marked 
accelerating influence on alcoholic fermentation, whereas 
the corresponding saturated compounds have little or no effect. 
The description of their work is contained in several papers 
which have appeared during the year in the ‘‘ Giornale di 
Chimica Industriale ed Applicata.” In Brit. Pat. 401,495 
(Dansk Gaerings Industri) improvements in alcoholic fer- 
mentation are claimed to be obtained by the use of consider- 
ably larger amounts of yeast than those normally employed. 
Improvements in fermentation through the action of 
absorbents such as vegetable carbon, kieselguhr and the like 
are claimed in patents taken out by the Darco Sales Corpora- 
tion and by the Verein fur Spiritus Fabrikanten. Improve- 
ments in the quality of the spirit are alleged to be obtained 
by the addition of small amounts of metallic aluminium 
either during fermentation or before rectification. (Heuclin, 
Fr. Pat. 613,661.) Two Stout and 
Schuette (“‘Ind,. Eng. Chem.”’ . 100) conclude 
that either zinc dust or aluminium are effective in 
removing aldehydes fermented 


28, 21). 


American workers, 
Anal Ed., 1933, 5 
metallic 


from wash. 


Rectifying and Drying Alcohol 
Both the Deutsche Gold und Silber Scheideanstalt and the 
Usines de Melle have taken out patents for improvements 
in their respective methods of rectifying and drying alcohol. 


In the German process a stream of aqueous alcohol vapour 
meets in counter-current a saturated solution of dehydrating 


salts, particularly a mixture of sodium and _ potassium 
acetates, in absolute alcohol, the alcohol vapour being dried 


and the weakened salt solution being concentrated for re-use. 


I'he method of the Usines de Melle is a variant of the original 
azeotropic method of Sidney Young. The improvements 
now claimed by both companies lie in the direction of utilis- 
ing crude phlegms directly for the production of absolute 
alcohol. The German Spirit Monopoly have filed several 
applications in this country and elsewhere to protect a 
method using trichlorethylene as 
manufacture of absolute alcohol by the azeotropic method. 

the most outlet for ethyl alcohol is 
undoubtedly the use of alcohol-petro] mixtures in place of 
straight petrol in internal combustion engines. Even in 
this country where conditions at present are unfavourable, 
about 300,000 gallons will be utilised this year; that is to say, 
more than three times the amount consumed for this purpose 
last year and nearly 15 times the amount used in 1931. This 
vear Czechoslovakia has joined the countries which have 
made compulsory the use of ethyl alcohol in motor fuels. 
\ suggestion has been put forward that India should adopt 
similar legislation. So many articles have appeared in the 
literature on the use of ethy! alcohol in motor fuels, that it 
would be impossible here to review them adequately. Most of 
the work done, however, appears to 
already reached that 
Ing 15 pel 


efficient than 


entraining agent in the 


promising new 


confirm the conclusion 
an ethyl alcohol-petrol mixture contain- 
cent. to 20 per cent of ethyl alcohol is 


- : more 
a straight petrol in any type of engine, 


Fermentation By-Products 
One of the principal by-products in the alcoholic fermen- 
tation is fusel oil, the principal constituent of which is amy] 


alcohol. This is accompanied by small amounts of »-propy] 
alcohol, iso-butyl alcohol and alcohols of higher boiling 
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point and industry has on the production of fusel 


oil for its supplies of normal propyl] alcoho] and to a large 
extent of amyl alcohol Many attempts have been 
made from time to time to increase the amount of amy] alcohol 
produced in alcoholic fermentation either by the use of special 
strains of yeast or by using special nutrients in the fermen- 
tation. Nothing published this year, however, seems to be 
of much help in the solution of this problem. On the other 
hand, the production of a mixture of amyl alcohols from 
pentane by chlorination and subsequent hydrolysis of the 
chlorides is being extensively developed in the United States. 


to rely 


also. 


Butyl Alcohol and Acetone 


Although quite an appreciable number of aliphatic alcohols 
obtained by the fermentation of carbohydrates by 
bacteria of various types, the only fermentative process 
utilising bacteria that has so far become of real industrial 
importance is the manufacture of butyl alcohol and acetone. 
Although in this entirely, and in the United States 
) extent, the fermentation has been re 
placed by synthetic methods, a very considerable amount of 
butyl alcohol is still obtained by the 
organisms. The fermentation as normally 
a solvent of which cent. is butyl alcohol, 30 
per cent. acetone cent. ethyl alcohol. By the 
use of special organisMs the acetone May be entirely Ol 
partially replaced by iso-propy! alcohol. The drawback of 
this method is lack of flexibility in the ratio of the 
obtained, veral attempts have been 
fermentation so that the 
or of acetone can _ be 


Can _ De 


country 
a certain 


Tx 


process 


action Of micro- 
carried out gives 
about 60 per 


and 10 pel 


products 
made to direct the 
proportion f 


either of 
increased. rhe only 


and se 
course of the 
butyl alcoho] 
development of importance on these lines during the year 
seems to be the Tsuchiya in the Journal 
of the agricultural Chemical Society of Japan that the yield 
of acetone can be increased by utilising a proportion of 
fermentation. Up to 


observations of 


sova 
quite 
recently the raw material used in this fermentation was 
almost exclusively maize, but it would appear now that 
methods have involving either the use of 
r of a special termentation technique by 
butyl alcohol and acetone can be obtained 
from molasses. Potatoes have also been suggested as a possible 


bean as raw material in the 


been dey eloped 


special organisms 


( 
which good vield of 


raw material and an experimental plant has been put up 
in Czechoslovakia under Government sanction for 
gating the manufacture of butyl alcoho] and 
potatoes. 

In U.S Pat. 
claims the use 


investi- 


acetone from 


1908361, the Du Pont de Nemours Company 
of an organism capable of fermenting sugars 
but not starch and giving rise to a mixture of butyl alcohol, 
isopropyl alcohol and acetone. An organism of another type 
is described by Waksman and Kirsch (‘* Ind. Eng. Chem.,’’ 
1933, 25, 1036), which is said to ferment either starch, sugars, 
e.g., molasses, or hemi-cellulose for the production of buty] 
alcohol] and butyrie acid. Interesting methods of obtaining 
active cultures have been patented by the I. G. Farbenin- 
dustrie, (Brit. Pat. 401284), by the Commercial Solvents Cor- 
poration (U.S. Pat. 1911175), and by the Deutsche Hydrier- 
werke (U.S. Pat. 1908945 


Aliphatic Acids 


\ number of aliphatic acids can be obtained by fermenta- 
tion’ methods, and the most important of these acid-giving 
processes is the manufacture of vinegar for edible purposes, 
which does not fall within the present article. 
It is very doubtful whether any appreciable amount of acetic 
acid for industria] use is manufactured at the present time 
by fermentation, but with an increasing demand for acetic 
acid it is quite possible that in the future acetic acid may 
be obtained by the direct fermentation of molasses or waste 
cellulose by thermophilic organisms. Several interesting 
patents have been taken out in the United States by the Com- 
mercial olvents Corporation claiming improvements in the 
fermentation of cellulose or in the treatment of the mixture 
of obtained. Hitherto the demand for propionic acid 

somewhat limited, but it would appear that greater 
is now being shown in this product. In the past 
various difficulties have been met with in the production of 
propionic acid on an industrial scale by fermentation, and 
it is claimed that these difficulties can be obviated by a 
method developed by the Commercial Solvents Corporation 


scope ot the 


acids 


has been 
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and protected in Brit. Pat. 390709 and 398908. The essential 
feature of the process consists in the use of a propionic- 
forming bacterium in conjunction with a mannitolactic 
organism in fermenting mashes containing a definite propor- 
fructose and a small amount of promoter. 

Lactic acid is another acid that is almost exclusively ob 
tained by fermentation. The use of lactic acid seems to 
be increasing considerably and it is reported that a project 
on a large scale for working up the waste liquors from the 
starch industry to lactic acid has been put in hand in Russia. 

The manufacture of citric acid by the fermentation of 
sugars has to a large extent replaced the manufacture of 
the acid from the waste products of citrus fruits. This has 
been due largely to the shortsighted policy of the Sicilian 
lemon growers, who imagined that they had a monopoly of 
the raw materials required for citric acid manufacture, This 
industry has developed to a very considerable extent in the 
United States, but the low price prevailing for citric acid 
and the large stocks available have discouraged new 
developments. 


tion ot 











The Paint Federation 
A Co-operative Advertising Campaign 


LIKE many Other trade organisations, the Paint, Colour and 
Varnish Federation has been actively employed during the 
past twelve months in dealing with matters connected with 
tariffs. From time to time small quantities of varnish and 
cellulose lacquers find their way into this country, but the 
total imports are very small compared with the home pro- 
duction. On the other hand, most of the raw materials 
have to be imported from Empire or foreign and 
it is the varying import duties on the foreign raw materials 
that have so seriously affected the paint industry. Before 
tariffs were introduced the industry had to pay an excise 
duty of 8d. per gallon on turpentine and white spirit. This 
tax in itself amounts to over £300,000 per annum. Repeated 
been made to have this tax remitted. 
During the past year applications have been made to 
the Import Duties Advisory Committee to have the following 
articles placed on the Free List:—Tung oil; copal gums; 
asphaltites; synthetic resins; barytes and dry earth 
Owing to the Ottawa Agreements, the application 
For other reasons the 
applications for asphaltites and synthetic resins have also 
been refused. The industry is expecting an early announce- 
ment with regard to the remaining four items. 


sources 


etforts have 


rosin ; 
colours. 
for copal gums has been turned down. 


Linseed oil, the principal ingredient used in paint and 
varnish manufacture, is now subject to a duty of £3 10s. 
per ton. A drawback scheme has been issued by H.M. 


Customs for the purpose of obtaining a remission of the 
duty on goods exported, but owing to the complicated method 
devised, it has been found impossible to make use of the 
scheme. The Federation has submitted an_ alternative 
-cheme which could be worked by the industry, and it is 
believed that this scheme will shortly receive the approval 
of the authorities. If this is so it will be a great 
boon to the trade. Through representations made by the 
Federation and other interested parties the rate of drawback 
Was increased from 30 


necessary 


per ton to 50 per ton. This came into 


November 22 
Federation has many other activities, 
recording that the industry is embarking on a co 
operative advertising campaign covering the years 1934-6. 
It is expected that the sum of £45,000 will be spent over 
three years, the general idea being to educate the public to 
become more ‘ paint-minded.”’ 

The technical side of the industry continues to be well 
served by the Research Association of British Paint, Colour 
and Varnish Manufacturers, which has its well-equipped 
laboratories at Teddington, Middlesex. The industry has 
been fortunate in regard to labour matters. This is 


force on 
The 
while 


>2 
1933 


and it is worth 


also 


mainly due to the existence of the National Joint Indus- 
trial] Council for the Paint, Colour and Vatnish Industry. 
This Council meets from time to time and by negotiation 
and a conciliatory spirit on both sides has always managed 
to settle its differences without either side having to take 
measures., 


extreme 
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Concerning Solvents and Plasticisers 


By THOS. H. DURRANS, D.Sc., F.I.C. 


DURING the last year or so there has been great activity in 
the search for new substances for use in cellulose lacquers 
and for more highly economic methods for manufacturing 
solvents at present in general use. 

The use of anhydrous gg.g per cent. ethyl alcohol is extend- 
ing and the methods for producing it industrially are conse- 
quently receiving much attention. The ‘‘ third component ”’ 
method, in which advantage is taken of the low boiling 
mixtures which result on adding benzene or trichlorethylene 
to aqueous g5 per cent. alcohol, has been operated on a large 
scale for some time, but the use of chemical drying agents 
seems to have some advantage. One of the most interesting 
instances of the use of chemical drying agents is that in 
which water is removed by means of an _ anhydrous 
hygroscopic inorganic salt which liquefies or fuses to give 
a concentrated aqueous solution separable mechanically from 
the alcohol which is thereby dehydrated; the best salt for 
the purpose is potassium acetate. Another method, at first 
sight less promising, consists in agitating 94 per cent. alcohol 
with gypsum and subsequently regenerating the gypsum for 
further use by heating at 175° (C., while a third method is 
that of heating the alcohol with quick lime under pressure. 


Alcohols from Olefines 


There is also considerable activity in the search for im- 
proved means of preparing alcohols from olefines, mostly 
by vapour phase methods, in which, for example, the olefine 
is passed with steam over composite metallic phosphate 
catalysts, the degree of conversion being, however, but small. 
A novel variation of the idea is that of producing ethers 
by treating a mixture of olefines and alcohols with catalysts 
of the type of sulphuric acid and/or aluminium chloride. 
The reaction is confined to the so-called ‘‘ tertiary ’’ olefines ; 
the ‘‘secondary”’ olefines do not react under these conditions 

Another interesting catalytic process is that by means of 
which higher alcohols are produced in small yield by passing 
ethyl and methyl alcohols with hydrogen over alkaline earth 
oxides activated with other metallic oxides. Higher alcohols 
have also been produced by heating the lower alcohols to 
high temperatures and under high pressures in the presence 
of salts of the type of potassium butyrate; thus a hexanol 
can be obtained from propyl alcoho] and an octanol from 
butyl alcohol. Still another variation is that in which olefine 
gases are passed into a mixture of aliphatic and mineral acids 
at 180° and under 20—50 atmospheres pressure; this proce- 
dure gives rise to higher alcohols and their esters, such as 
iso-propyl alcohol and iso-propy] acetate, 

The preparation of iso-propyl alcohol from olefine gases 
in this simple manner is of distinct interest as it represents 
a strengthening of the technically important system by means 
of which iso-proply alcohol or acetone can be produced at 
will to suit the demands of the solvent-using industries. 
Further improvements in this system are recorded in which 
iso-propy! alcoho] is catalytically dehydrogenated to acetone 
by passage over a zinc oxide catalyst at 400°; this process 
s reversible, acetone being hydrogenated to iso-propy! 
under suitable conditions Furthermore, it can be 
used to produce higher ketones. 





alcohol 


Formation of Higher Ketones 


The formation of higher ketones and other substances from 
lower ketones and alcohols has been accomplished by passing 
the appropriate mixture with hydrogen over an aluminium 
oxide catalyst at temperatures ranging from 150—400°C. 
Thus acetone and methyl alcohol at 230° yield methyl ethyl 
ketone, diethyl ketone and higher ketones as the main pro- 
ducts. It is interesting to note that methy] iso-butyl ketone 
is now available technically under the name ‘‘ Hexone.’’ The 
production of acetone from other materials also continues to 
receive attention—thus acetaldehyde passed with steam over 
a composite calcium carbonate-iron oxide catalyst at about 
500° yields acetone to the extent of 90 per cent. of the theory, 
while acetylene, alcohol and acetic acid similarly yield 
acetone in the presence of a zinc oxide catalyst. 


Vhe use of acetone as a raw material for the synthesis 
of other solvents via ketene is likely to be of fundamental 
importance. Ketene was discovered by Wilsmore in England 
about 26 years ago and was for many years littlhe more than 
a laboratory curiosity by reason of its highly unstable nature ; 
it may be regarded as the ultimate dehydration product of 
acetic acid, acetic anhydride being the half-way dehydration 
product. Ketene is produced by the pyrolysis of 
by passage over copper at 600—750°C, and it can be used 

gaseous state 01 in acetone for the 


acetone 


either in a dissolved 
direct acetylation of alcohols, which it does readily and com- 


pletely without the production of water; a point of some 
practical importance. It will be seen that during recent 
vears a very interesting range of interconnected processes 


have been developed by means of which a number of valuable 
cellulose ester solvents can be produced from petroleum or 
alcohol. The present state of affairs represents another 
phase in the ‘‘ war’’ which is developing between petroleum 
and alcohol; the situation is a poignant one as it seems 
inevitable that the cellulose esters for which these solvents 
are required will within a decade or so be largely replaced 
for lacquer work by synthetic resins which require only 
benzenoid hydrocarbon solvents. 


A New Class of Solvents 


As regards new solvents we have a new class in the form 
of hydroxylated acetals, such as glycerol mono-formal, 
formed by the combustion of aldehydes and_ polyalcohols; 
these are of the ‘‘ high-boiler’’ type and require but cheap 
raw materials; given reasonable stability they may replace 
ethyl lactate and diacetone alcohol. Of distinct interest are 
the new ethers of diacetone alcohol formed by the conden- 
sation of mesityl oxide and aliphatic alcohols—the methyl 
ether boils at about 155° and is, therefore, again of the high 
boiler type. What advantage is conferred by etherification 
is not, however, clear. A not dissimilar new solvent is 
hydroxy-ethyl methyl ketone (8 aceto-ethy] alcohol) formed by 
dehydrogenating « 8 butylene glycol under reduced pressure 
With a copper-pumice catalyst; this substance boils at 148° 
and should be a powerful solvent of the high-boiler type. 
\nother high boiling solvent now available commercially 1s 
hydracetylacetone—this is formed by the condensation of 
acetaldehyde and acetone by Claisen’s method 

Dichlorethyl ether, a high boiling solvent of a different 
is now available industrially in large quantities; like 
similar chlorine derivatives it is narcotic and is some- 
What more toxic than carbon tetrachloride in spite of its 
relatively high boiling point, 178°; it is a solvent for the 
cellulose ethers but not for the esters and is non-inflammable. 


« lass, 


other 


Softeners and Plasticisers 


One of the most outstanding features of recent work is 
the intensive search for softeners or plasticisers for cellulose 
acetate, which may be contrasted with the state of stability 
nitro cellulose have attained. The 
patents for cellulose acetate plasticiser- 
plasticisers which are available indus 
Many of the 
doubful value but 


which plasticisers for 
large number of 
indicates that 
trially do not meet the situation satisfactorily. 
plasticisers claimed in the patents are of 
the following are worthy of recording: Ethoxy-ethyl lactate, 
alkyl-ether phosphates and adipates, all involving the use 
of glycol ethers; oximes of certain high boiling ketones and 
aldehydes such as acetophenone, cyclohexanone, diacetyl 
and furfural; an alkyl ether acetal formed from acetylene 
and a diglycol ethyl ether with the aid of mercury fluoro- 
borate as catalyst; hydroxy-diphenyl methanes such as phenyl 
cresyl methane; alkylated derivatives of di- and _ tetra- 
methylene oxides; esters of naphthenic acid and finally a 
complex body formed by the action of glycerol on cyclo- 
hexanone, viz., pentamethylene-hydroxymethyl — dihydro- 
dioxol. 

The investigation of the action of light on cellulose ester 
films containing plasticisers continues to engage attention 
as the discoloration and decrease of strength of such films 


those 





606 


41 eXposure is a Matter of prime importance to Many 
industries using cellulose nitrate—in particular that of safety 
lass. As the result ot the somewhat 
conclusion has that those plas- 


one investigation 


astonishing been reached 


ticisers which prevent the transmission of ultra-violet light 
cause the least discoloration The opinion is expressed that 
he discoloration sually ssociated with phenolic plas- 
ticisers is due to th presence ol minute traces ot impurities. 
This opinion is probably correct and improved methods of 
manutacture are tending to remove this defect widely asso- 
iated with tricresyl phosphate. In this connection protec- 
tion against the action of ultra-violet light has been sought 
by the ux tf dipheny guanidine, diphen benzene and 


ontaining metallic radicles. 


or substances 


Non-inflammable Cellulose Films 


fF urthet attempts Nave Deen Made to mMpar\t non-inflam 
mability to cellulose filr by means ot plasticisers. Tributy] 
phosphate js finding considerable application for this purpose 
in spite of its comparatively high volatility; other substances 
which have been suggested are trichlorphenyl phosphate ; 


> 1} , 
tripropyl alkoxvether 


resorciny]| 


phosphat phosphates 


phosphate 


and tri 
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solve cellulose esters to any extent. Its action appears to 


be mainly due to the filling of the intercellular spaces of 


the solid material after the manner in which water fills a 
sponge This conception is supported by X-ray evidence 
which indicates that there is definite combination between 


cellulose nitrate and the soluble combina- 
with the simple softeners. 


which been softened 


plasticisers but no 
Phe exudation otf oil from 
films with castor oil can be re 
luced by adding a soluble plasticiser; the combined effect 
/§ the softener and plasticiser yields films of great pliability, 
capable of taking a high polish. The same results can be 
ybtained with acetylated esters of ricinoleic acid such as ethyl 
acetyl-ricinoleate which was placed on the I:nglish market in 
Another plasticiser-softener of the same type has now 
appeared in the form of buty] acetyl-ricinoleate ; other varia- 
tions will doubtless follow. 

In view of the variations possible in the quality 
of solvents and the desirability of uniformity and purity, 
the British Standards Institution, in conjunction with the sol- 
ent manufacturers and has under consideration new 
specifications for the more important solvents. British 
Standard Specifications have already been issued for methyl, 
thyl and z-buty] alcohols and for other specifica- 
tions are in the course of preparation for ethyl, butyl and 
amyl acetates, ethyl and butyl phthalates, diacetone alcohol, 
and a number of other solvents. 


tion 
have 
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Wide 


users, 


acetone: 














of Chemistry 


Gluckstein Memorial Lecture on December 15, when he dis- 
‘* The Chemist as a Directing Force in Industry.”’ 
In addition, the local sections of the Institute have provided 
their members with many useful and interesting papers, and 
have devoted evenings to discussions on professional matters, 
and occasionally to demonstrations and exhibitions of appara- 
tus, instruments, materials, etc. 

the hon. secretaries of local sections was 
held at the Institute in June, whereat matters of interest to 
were discussed. A report embodying 
nany useful suggestions on the proceedings and work of the 
subsequently submitted to the Council and 


Phe defects of castor as a softener have long been 

recognised; castor oil is not Gissolved by nor does it dis- carbon tetrachloridc 

The Institut 

hip N 
Membership Now Over 6,000 

\r the annual general meeting of the Institute of Chemistry 
n March Professor Jocelyn Thorpe succeeded Dr.—now Sir coursed on 
Christopher—Clayton, as president. The membership of the 
nstitute continues ncrease, and is now over 6,000. Its 
inds are 1 a satistactoryv condition, and have been augmented 
during the vear by legacies of £500 under the will of the late 
Mr. Joseph Gordon Gordon, and £100 under the will of the 
ate Mr. John i;<dmund I eve. \n appeal to the spec ial Com- A-ranterenve of 
missioners to allow the Institute abatement of income tax on 
he divide a is anda Interest trom <goid cienaprae Memes and deposits on the sections generally 
1e general funds failed on the score that the work of the : 3 
nstitut Was deemed to devoted oO th 1 sts he 
institute a 1 De € te t 1€ chan! ol the inctitute was 
profession an¢ - members rather than to charitable 


\ 
Within the Meaning OF the Finance Act. 


of legislation, the interests of chemistry have 


opivects 


In matters 


ee itched by Lord Henley, in the House of Lords, and by 
Sir Christopher Clayton, in the House of Commons. The 
Institute has been concerned with the Beet Sugar Industry, 
the Rubber Industry Bill, the Trade Marks Bill, the Pharmacy 
ind Poizons Act, and has made representations to the Inter- 
Departmental Committee on Food. Dr. G. Roche Lynch has 
been appointed representative of the Institute on the Poisons 
Board under the Pharmacy and Poisons Act. 

e lectures published by the Institute as separate mono- 
vraphs during the year were: ‘Chemistry and Life ”’ (the 
Fourth Gluckstein Memorial Lecture) given by Sir Frederick 
Go d Hopkins, December, 1932: ** Joseph Priestley 
-22-1804,"° delivered by Professor R. M. Caven in March to 
commemorate the bi-centenary of the birth of Priestley; 

Science and the Community,’’ by Professor Alexander 
Findlay, give betore the Manchester Section in November, 
G32: The Chemist 1 he Far East,’’ given by Mr. 
\ le xandel Marcan before the London and South-Eastern 
Counties Section in February, 1933; Che Detection and 
Determination of Small Amounts of Substances by Colori- 
netric Methods,” given by Mr. Norman Stratiord before the 
Leeds Section in February, 1933; and three lectures by 
Protessor Morgan embodving \ Survey-of Modern Inorganic 
Chemistry,”’ being a valuable contribution towards the scheme 
tf lectures inaugurated in 1932 with a view to providing 


chemists with information regarding the trend of modern 


1 


aevelopment 


s in various branches of chemical science. 
Mr. H. F. 1 H on delivered the Streatfeild 
November, wl dealt with the sub- 


hen he 
Beer and Dr. H the Fifth 


Sixteenth 
Memoria 
Levinstein 


jyect ot gave 


adopted. The examinations of the Institute have been held 
at headquarters and in various local centres, and the number 
of candidates presenting themselves for National Certificates 
under the scheme of examinations conducted jointly by the 
Institute and the Board of Education, and the Scottish 
Education Department, again shows an increase. 

The Meldola Medal for 1932 awarded to Dr. 
Leslie Ernest Sutton; Mrs. janet W. Matthews was elected 
the Third Pedler Research Scholar; and the Institute, in con- 
junction with the Society of Chemical Industry and the 
Institute of Metals, granted Beilby Awards to Dr. 
Constance F. Tipper (née Elam) and Dr. A. J. V. Underwood. 

increasing membership, the number of 


Was 


Notwithstanding 
unemployed members remains much the same as at the begin- 
ning of the year, after showing an improvement during the 
summer months. 

The Benevolent Fund received £500 under the will of the 
late Mr. Gordon. The committee had to consider fewer 
ippeals in the early part of the year, but has lately been 
called upon to provide substantially for a number of new 


cases. 





New Commercial Castor Oil Derivatives 


(HE Baker Castor Oil Co., of Delaware, New Jersey, an- 
nounces a new series of castor oil derivatives, which are high 
boiling alkyl ricinoleates. materials are suitable for 
use as general plasticisers, dispersing and grinding media, 
emulsifiers, detergents and ‘‘ wetting out’’ agents. This 


These 


company also has a full lien of processed castor oils and fatty 
acids, suitable for the paint, varnish and lacquer industry 
as well as the lubricating oi} industry, etc. 
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The Plastics Industry, 


By H. V. 


fHE most notable feature in the plastics industry for 1933 has 
the Plastics Exhibition at the Science Museum, South 
Kensington, Space Was offered to the plastics industry by 


the kindness of the late director, Colonel Sir Henry Lyons, 
D.Se., F.R.S. The arrangement of the exhibition was put 
into the hands otf the British Plastic Moulding Trade Asso- 
ciation, the Department of Scientific and Industrial Research, 
and the Plastics Group of the Society of Chemical Industry. 
Che exhibition was organised under three main headings 

exhibits, publicity and lectures. ‘The exhibits for the finished 
mouldings were left in the hands of the British Plastic Mould- 
ing Trade Association, those for the raw materials and plastic 
materials themselves were handled by the Plastics Group, 
and the scientific section was left in the hands of Professor 
G. T. Morgan and Mr. N. lL. G. Megson, of the Department 
of Scientific and Industrial Research. ‘The organisation of 
the lectures was left in the hands of the Plastics Group and 
a series of twelve lectures were arranged to take place at 
weekly intervals. These lectures constituted a historical 
record of the field of plastics from the early days up to the 
present, while each lecture dealt with a specific subject within 
the industry. ‘The exhibition was originally to last for six 
months, but by the kindness of the new director, Colonel 
kk. E. Macintosh, D.S.O., and the authorities, the exhibition 
will be allowed to remain at the Science Museum until 
January 15, 


been 


1934- 

he committee was not even content with a ‘ still ” exhibi- 
ton, The members were anxious to demonstrate to the public 
at large and other technical visitors how the thousand-and-one 
mouldings from plastic moulding materials were produced 
to-day, and arrangements were made with one of the plant 
and press manufacturers to install a working press with the 
equipment and gear so that practical demonstra- 
tions were given daily in the moulding. It may be 
interesting to the reader to know that all the ashtrays for 
the World Economic Conference which was held in the next 
building were manufactured at the Plastics Exhibition from 
moulding material supplied by the various concerns in the 
industry. 


necessary 
art ot 


Development and Sales 


It is very difficult to obtain any statistics on the output o1 
sales within the plastics industry as a whole or by its separate 
sections. In the field of natural resins there appears to be 
little change to report over last year. The gramophone re- 
cord industry, which is the largest user cf shellac, has shown 
some appreciable increase in business, particularly during the 
last few months when there appears to be a considerable 
improvement, so that it would be reasonable to assume that 
the consumption of natural regins tor this purpose has been 
slightly greater than last year. The shellac industry has 
naturally be perturbed by the progress of the resinoid pro- 
ducts of the phenolic and amino plastic type and as a result 
has set up a research station to investigate the further pos 
sible uses of these natural resins, but there does not appeat 
to be any more new developments in this direction so far. 

Under the heading of resinoid plastics are included all the 
synthetic resin class of the phenol, urea, glyptal and new 
plastic resins, as it seems desirable to create a new word to 
cover this large range of materials. The word ‘ resinoid ”’ 
indicating ‘* resin-like ’’ has been suggested and appears to 
be a good word for this purpose and I would strongly advo- 
cate its general adoption. ‘The patent literature covering 
this group of plastics has continued to issue in large quanti- 
ties and on synthetic resinoids alone 175 patents were 
issued during the first ten months of 1933. Of these patents 
65 dealt with the manufacture of resinoid material, and 110 
covering the application of resinoid plastics. 


/ 


These figures indicate a continued activity in this direction, 
but a larger number of patents are now appearing for the 
newer type resinoids of the phenolic oil soluble class, glyptal 
and vinyl class along with entirely new resinoid types. In 
spite of this the phenolic resinoids showed considerable ex- 
pansion during the year and it is estimated the output in 


007 


/ 
POTTER 
this Country has increased between 20 and 25 per cent. Ovel 
last year’s production. ‘They have found many new fields ot 


application and a good deal of development work has been 
done to produce special types of resinoid materials, particu- 
larly of the phenolic class, to meet special uses, such as higher 
shock resisting products for the manufacture of spinning pots, 


telephone parts, etc., greater alkali resisting materials and 
higher electrical materials tor special purposes. Chere seems 
no end to the developments of this class of product and 
the new laminated product in large sheets up to 7 ft. long 


has put these material: 
tor decorative 


In a position of a practical possibility 
and veneering purposes. 


Phenol Type Resinoids 


In regard to the phenol type resinoids, this branch of the 
industry has had many different and interesting problems to 
face during the year. For the last tout warn- 


ings have been sounded that the industry showed every indica- 


three o1 years 
tion of developing rapidly and creating a shortage of one otf 
its raw materials, namely, phenol; 1933 saw this actually 
There was every indication at the end of 1932 
that there would be a shortage of phenol, with a consequent 


come to pass. 


rise in price. An actual shortage for a time occurred early 
in the year and the price was suddenly increased by 50 per cent. 
he phenol resinoid industry, or any industry for that matter, 
cannot suddenly accommodate itself to such a large sud- 


In One of its raw materials, but it can be assumed 
that most of those engaged in the industry had sufficient fore- 
sight to purchase ahead so that such increase did not have 
to be immediately faced, thus allowing tim the industry 
to adjust itself to the altered conditions. 

\ny corresponding increase in 


aden increase 


tol 


price ot product to meet 
inevitably 


Its e€Xpansion. 


such serious increase cost must 


curtailment of its 


in 11 lead to a 
siowing ot 


g Phe 
industry had no alternative but to look for other raw mate- 
rials in place of phenol to prevent the crippling effect that 
The 


uses und a 


the passing on of such an increase naturally entailed. 


natural direction of its search was into the use of the other 
constituents of tar acid fractions which were available in 
sufficient quantities, such as the cresols. 


Utilisation of Cresols 

(hese unfortunately could not be obtained in the pure state 
at a price that the plastics industry could economically use 
them, so that the only solution appeared to be with the rela- 
tively consistent defined products of tar acid fractions contain- 
ing various mixtures of cresols. ‘The industry, general speak- 
ing, has been successtul in manutacturing resinoid moulding 
powders and other materials from these cresols and to pro- 
duce products which have compared favourably with the 
phenol type, and these have been readily accepted in most 
in place of the phenol Vhis has 
enabled moulding powder manufacturers to offer these mate- 
the phenol powders, before the in 
crease, thus assisting the industry by avoiding a price increase 
that would who have 
been forced to use the original phenol powders have been 
compelled to pay an increased price, but in most cases the 
cresol powders have done all that was required of them and 
appear to have created a demand which is not likely to dis- 
appeal 
again. 


cases 1n powders. success 


rials at the same price as 


have been otherwise necessary. Chose 


should phenol come back to its previous price level 

There was some prejudice against the new eresol resinoid 
moulding powder at first, which was quite understandable in 
view of the unhappy experience in the early days of this 
specialised industry. The early cresol powders were made 
mn the lines of Dr. Baekeland’s original patent, that is with 
an alkali accelerator. By this method it was not possible 
to so operate the process that all the cresols were used up, 
since it was necessary to have an excess of formaldehyde pre- 
sent to ensure the final hardening in the mould. This excess 
of formaldehyde made it very dithcult to control the reaction 
which had to be stopped off earlier than it should be to pre 
vent ‘a rubber *’ being formed, so that any moulding pow- 





Hos 


ders made trom this resin were bound to have a large excess 

present an unpleasant odour to all 
mouldings made from them. Such materials termed 
one ste p the production ot the heat harde hing 


esiIn Was done in one operation 


ot cresol which imparted 
were 


resins sinc« 


however, are made tron resinoid in which the cresols 1 

maining in the final products are very small so that the 
objectionable odour is not so evident. Che resinoids which 
form the base of such miatures are made by the two-step ™ 
process, whereby the non heat-hardening resin is made first 


with an acid catalyst te which is added later a neutralising 


agent and methylene group container combined together such 


as hexamethylenetetramine. With this addition the resin 
becomes heat-hardenable, but the operation involves two 
stages, thus the phrase ** two-step ** resin. 

Whether the phenol resinoids will entirely replace cresol 


resinoids depends primarily on and quality, but the 


( price 
latter have certain properties which are not inherent in the 
phenol grades so that a complete substitution is not again 
likely. 


Phenol Supplies 


has played in 
remarks 
situation 
the users of 


In view of the important part 
this 
would not be out of place. Phe 


point of view oO! 


that phenol 
the economies of branch of the industry a tew 
on this product 
seems to be puzzling trom the 
phenol. The largest, 
if not the largest, users of this 1932 the 
amount of coal used by gasworks and coke ovens in this coun- 
We are told that the average 
ton of is about 100 lb., 


plastics Industry Is one ofl the 


commodity. In 
try Was about 31,000,000 tons. 
amount of tar obtained from one 
while the average amount Ol phenol a\ 
of coal is 1 lb. Now assuming that in 1933 the amount of coal 


COal 
allable trom one ton 
use Was the same as in 1932, which it is reasonabie to assume 
owing to the slackening in the coke oven production, then the 
total amount of 
tons. It is 
country since 


phenol in the tar produced should be 13,800 
that the maxin this 
has never This 


extracted 





believed 1m production in 
the war tons. 
means that the material is available, but is not 


exceeded 4,000 
1 1 7 + + } 
either through lack of inducement to extract it in the 
of financial gain or lack of equipment for its separation and 
production 


torm 


ana not sumcient permanent Gemanda. 


More Co-operation Desirable 


indications given by the plastics 
years there does not appear to have 
production of phenol, 


inevitable 


In spite of the 
industry for the 
effort 
so that, as previously stated, the 
the end of 1932 when demand 
quent increase 1n prices Of 50 per cent. Phere was no slac ken- 
generally up to 


repe ated 
last Tew 
increase the 


been any made to 


was reached at 
exceeded supply and a conse- 
demand for phenol in this 


ing of country 


then and there has been no shortage of raw material as the 
above figures show. Yet the shortage is evident by the fact 
that synthetic phenol has actually been imported into this 
country during 1933. There is no actual shortage now be- 
cause the plastics industry have been driven to use othe 
materials with a slackening in demand, but at present prices 


When it 


the plastics industry cannot economically use it 


talls agalhn 1f Now reMaiNns to be seen how far the synthetic 
resinoid industry will revert to its use. A little closer co- 
operation between the industries using phenol and the pro- 
aqaucers might have preve nted this situation, a id perhaps there 

vet hope oft preventing s ich a situation i the future by 
closer co-operation. 

Dr. Levinstein, at the annual conference of the Society of 
Chemical Industry, gave a well considered paper on the 
problem of phenol and made reference to the shortage, and 


1 


neti 


went on to show that synt 
economically under well-defined conditions. ‘I 
appear to be any movement in this direction yet but an indus- 
try which is expanding so rapidly cannot afford to continue 
to be dependent on other outside factors which are beyond 
their control, and it may be compelled to consider steps along 
the lines indicated by Dr. Levinstein to safeguard its own 
some future date. 

In regard to other plastic materials, the urea products ap- 


phenol could be produced 


here does not 


interests at 


pear to be making steady progress, chiefly, however, in the 


field. One of the outstanding 
recent conclusion of an arrange- 


decorative and domestic 


features in this respect is th 


Phe modern cresol powders,, 
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ment between British Cyanides Co., Ltd., and Pollopas, Ltd., 
whereby competition between them has been eliminated with 
he consolidation of the patent position of the two companies. 
Reference should also be here made to the arrangement ar- 
1.C.1. and Croydon Mouldrite, whereby the 
ormer becomes interested in the latter enterprise rather than 
i.C.1. entering the field as a separate competitor, 

Considerable progress has been made with the vinyl resins, 
particularly in Germany, where water white transparent resins 
are on the market for the production of transparent glass- 
articles by the extrusion These resins so far, 
however, are thermo-plastic and not thermo-setting so that 
they have their limitation, but at the same time they are more 
heat resisting than some of the cellulose ester products. 

(he celluloid plastic industry is to-day faced with severe 
competition from Japan where low wages and low production 
Japanese to seriously undercut the British 
Some form of protection against this 
state of affairs inevitable if this industry is to 
survive, the only alternative being to allow the ordinary 
economic laws to have thew way which to-day is not prac- 
tical politics in this country. 


ived at between 


( leat 


process, 


enable the 


materials. 


Costs 
pl duced 


seems to be 


Considerable Trade Improvement 


The last few months of the year have shown a considerable 
improvement in the industry and there is no reason 
that 1934 will not continue on the same lines. It 
t to foresee what effect conditions in America will 
here. It assumed, however, that those 
portions of the President’s programme which prove to be 
unworkable will be ultimately scrapped, and we must hope 
before disaster overtakes them, while the policies which give 

clearer indication of helpfulness will unquestionably pre- 
vail. In other words, the bad features of the present policy 
will be dropped and the good features continued, so that ulti- 
mately progress towards prosperity will be put on a sounder 
footing for the benefit of not only America but the world as 
a whole. In the meantime, we cannot look to complete re- 
covery of prosperity until the President has had a further 
opportunity of trying his policies by trial and error, and we 


that the 


sv € neral 
tO be lie ve 
is difficul 


have on trade can be 


only hope errors are not too great. 





British Colour Council 
Production of Standard Colour Card 


itles ot 


THE acti 


considerably 


the British Colour Council have developed 
during the past year. The seasonal fashion 
featuring silk, wool, cotton and hosiery and leather, 
improved * Colour News’ is issued to 
members each month giving the latest information concern- 
not only for Britain, but also for the Dominions, 
besides reporting colouring tendencies from foreign countries. 

\n increasing number of inquiries from firms in foreign 


, 
cards, 


ave been and a 


ing colours, 


countries are being received, whilst H.M. Trade Commis- 
sioners and Diplomatic Officers are being particularly help- 
ful in 50 citles overseas In order to further the interests 


1 the Council in the 
appointed, 


Dominions, representatives are being 
with the definite view of increasing our overseas 
manufacturers in membership being able to offer 
colours. This will also have the etiect of raising 
Britain, while our representatives will report 
upon the special requirements of the countries 

Phe production of the Standard Colour Card will) mark 
the greatest achievement of medern times, as it will affect 
using industries and the card will serve as a code 
book for shippers. A dictionary of colour will also be issued 
giving various historical and legendary— 
to the 
The membership of the Council is steadily increasing, and 
widening to embrace textile manufacturers and dyers, includ- 
ing furnishing textile and carpet manufacturers, printers and 
printing ink manufacturers, household appliances manufac- 
turers, etc. Those interested in colour are invited to visit 
the rooms of the Council, which are being re-decorated and 
furnished in modern style, while exhibitions relating to 
various sections of industrial art are being held from time 
to time. 


trade by 
stvle-right 
the prestige of 


concerned, 


all colour 


names—toreign, 


colours shown. 
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Recent Technical Developments in Dyeing 


By A. J. HALL, B.Sc., F.1.C., F.T.I. 


WHILST it cannot be stated that during 1933 the dyeing 
section of the British textile industry has flourished vigorously 
it can be truly said that it has made steady progress. In the 
export of dyed and finished materials to the Fast and to South 
America we have continued to mect with very keen competi- 
tion from other textile exporting countries, especially Japan, 
and also from the local dyeing industries which have sprung 
up in the importing countries, as in India, and for this reason 
our textile export trade has not shown appreciable expansion. 
On the other hand, those dyeing firms who produce for the 
home market have generally found business good. At the same 
time it can be noted with pleasure that the home production ot 
dyestuffs is very satisfactory, such that of those used at home 
about go per cent. are of British manufacture, whilst the total] 
home production is now about 2} times as great as in 1922. 
From the commercial viewpoint it must therefore be conceded 
that the dyeing industry is as satisfactory as present conditions 
will allow and that it has an encouraging outlook. 

Dyeing is not an art that stands by itself. It must be pre 
ceded by suitable preparation of the textile materials so 
that they absorb dyes evenly and give colourings which are 
fast to various influences. Also the dyed material must be 
satisfactorily finished in order that it may have those charac 
teristics of handle, lustre and appearance which are demanded 
by the public. Thus progress in dyeing is largely dependent 
on the discovery of improved assistants (now frequently re 
ferred to as auxiliary products) and the provision of efficient 
machinery. During the past year both auxiliary product and 
machinery makers have served the dyeing industry well. 


Sulphonated Fatty Alcohdéls 


In considering briefly the preparation of textile material 
for dyeing it is well to draw attention to an old dyer’s saying 
that ‘fa well-bottomed fabric is half dyved.’’ Only when the 
natural pectin and waxes are removed from cotton, the grease 
from wool, and the gum from real silk is it possible to be 
sure of even and pure tone dyeings. This preliminary 
cleansing is generally etiected with the aid of caustic and mild 
alkalies in conjunction with soap, according to the nature of 
the fibre being treated. During the past year progress has 
been made particularly with regard to soap considered as a 
detergent. 

Introduced to the textile industry only two or three years 
ago, the sulphonated fatty alcohols have now established them 
selves as a valuable substitute for soap; they have most of its 
advantages and but few of its disadvantages. Moreover, they 
have arrived at a very opportune time. At the present day 
a very large proportion of dyeing is concerned with rayon and 
mixtures of these synthet‘c fibres with cotton and othe 
natural fibres. It is not satisfactory to cleanse these material- 
with alkalies, for example, caustic soda, and thus a soaping 
treatment has been adopted almost universally. Soap is 
extremely unsatisfactory when used with the hard water which 
many dyehouses find most convenient; insoluble lime and 
magnesium soaps in the form of a scum can easily cause 
patchy dyeing and stains. But in the presence of a sulphonated 
fatty alcohol such as Gardinol, Lissapoi, Igepon, etc., these 
soap scums are not formed, Furthermore, such products have 
a detergent action which, though not equal to that of soap 
itself, is nevertheless considerable. Consequently it has now 
become a very widespread practice to prepare rayon and rayon 
mixture goods for dyeing by a simple scour with a hot liquor 
containing a mixture of soap and a sulphonated fatty alcohol 
which is resistant to hard water. 


Preparation for Dyeing 


In preparing wool and real silk for dyeing little change has 
been made in the methods which have been practised for many 
years except in so far as soap has been largely replaced by 
the sulphonated fatty alcohols mentioned above. Anticipated 
progress in the cleansing of wool by solvent extraction has not 
materialised, and soap is yet the best degumming agent fo 
real silk, as would be expected from the results of recent 
researches, which indicate that in degumming it is the alkali 


formed by hydrolysis of the soap which is the ettective consti- 
tuent of the degumming liquor. On the other hand, bleachers 
of cotton goods appear to be less satisfied with the older pro- 
longed steeping, kiering and chemicking processes, and they 
constantly endeavour to shorten these processes by the use of 
auxiliary products. 

It will be remembered that in preparing the cotton for dyeing 
ii is customary, particularly in the case of fabric, to subject 
it to two boils with caustic soda, each boil usually occupying 
ht to twelve hours. This time requirement frequently acts 
as a great hindrance in giving customers a quick dyeing ser- 
vice. Researches during the past five now appear to 
have culminated in the conclusion that by the use of quick 
wetting-out and emulsifving agents it is possible to reduce 
the duration of kierine Research at the 
British Cotton Industry \ssociation’s laboratories 
at the Shirley Institute have proved that it is possible to 
shorten the caustic boils so that two can be completed within 
a normal working day and at the same time secure a whitet 
cotton material than usual hitherto. In Russia it has been 
found practicable to carry out the caustic boil continuously 
and shorten the whole of the kiering and bleaching to about 
two hours, whilst ensuring the production of cotton goods 
-ufhciently purified to dye bright and even shades. In 
general, recent progress has been to curtail the time required 
for cotton kiering and bleaching 


5° 


Veal’rs 


considerably. 


Research 


The Mercerising of Cotton 


Mercerising of cotton goods may be considered as a prepara- 
tion for dyeing, and in this field recent progress has been 
mainly concerned with the discovery of substances which, 
when added to the caustic soda mercerising liquor, increase 
its penetrative properties. During the past year Shirlacrol 
has been made available through the joint efforts of the 
National Research Laboratories at Teddington and_ the 
British Cotton Industry Research Association, It is a special 
fraction of coal tar, and assists the penetration of mercerising 
liquors into cotton goods to a much greater than all 
hitherto this purpose. 
valuable investigations by the Wool 
Research Association on the 

towards sulphur dioxide 
bleaching wool has been discovered 


extent 
available wetting-out agents for 

\rising out of several 
Industries 


woo] 


behaviour of dyed 
method of 


enables a 


vapours al new 
which perma 
This, of course, is a distinct ad 
vance on the normal sulphur bleach which produces a white 
subject to after-vellowing. As regards dyeing itself, the 
progress made during the past year arises mainly from better 
methods of applying the dyes previously available and from 
the use of newer, faster and brighter dvestuffs. No new 
classes of dves have been discovered, but on the other hand 
most of the well-known acid, 


the addition of improved 


nent white to be produc ed. 


classes (directs, basics, 


strengthened by 


vats, 
etc.) have 


] 


dves, 


been 


A Demand for Faster Dyeing 


I:vervwhere dyers meet with increased demands for faster 
dyeing, although unfortunately this demand is not accom- 
panied by a readiness to pay increased charges. For this 


reason greater use is being made of the fastest to light mem 
bers of the direct dyes, whilst the ranges of vat and insoluble 
azoic dyes have been considerably extended. In reasonably 
deep shades some direct dyes now almost equal the fastness 
to light of vat dyes, and there is obviously a great incentive 
to dye makers to discover such fast dyes But unfortunately 
fast to light direct dyes are loose 

latter property are quite inferiot 

Even those direct dyes which con- 
tain copper and chromium as part of their normal constitution 
and which are fast to light, fail 
ing in comparison with vat dyes. Thus in those cases where 
fastness to both light washing is desired (the public 
demand for fastness has now developed so that both types of 
fastness are now required together) the vat and azoic colours 
stand pre-eminent for application not only to cellulose but 
also to the animal fibres. It should, however, be noted that 


these newly discovered 
to washing, and in this 
to vat and azoic colours. 


as regards fastness to wash 


and 
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by means of Fixanol (1.C.1 it has become possible to 
ncrease remarkably the fastness washing of a number 

direct cotton dveings 

The wide use of woi n the manufacture of bathing cos- 
tumes and the increased popularity of bathing has resulted 

the development of many wool dyes having a high degree 
< resistance to sea water and also to perspiration. 

Dur he past yeal less attention appears to have been 
given than formerly towards the discovery of direct dyes 

pable of vieldi ( dyeings on unequal qualities of 
iscose rayon. This is mainly because the manufacturers of 
this type of rayon have mproved their production methods 
so that more uniform rayon is now being marketed; the 
need for these special dyes has thus become less urgent. A 
more ressine need, however, has developed owing to the 

der use of cotton and viscose rayon mixtures, this being 

range of direct dves which will dve to equal depths of 
shade b fibres \t the present time it is extremely 

cu to prevent the rayon becoming much darker than 

cotton in dyeing navy, brown, and olive shades, and 
materials dved uncequ: this manner have an _unsatis- 
factory appearanc< 

The dyeing of real silk continues along much the same 
lines as hith rto, and apparently the public is satisfied that 
generally colours of inferior fastness to both lhght and 
washing should be applied to this, the most valuable of fibres. 
In order that dv¢ rs would De compelled to de velop methods 
or dyeing real s st colours, it would seem necessary 
that shirting fabrics becom« popular with coloured silk 
stripes instead of with cotton as at present, for it is largely 
due to the shirting trade’s demand for colours guaranteed fast 
to washing that fast colours have been developed for cotton. 

Delustring Viscose Rayon 

No really satisfactory method for delustring viscose rayon 
in the dvehouse has vet been discovered. Rayon manufac- 
turers have therefore continued to put on the market viscose 
varns delustred during the actual process of manufacture; 
such yarns may contait well dispersed hydrocarbon or a 
mineral pigment. Quite rec ntly it has been discovered that 


ficulties may arise in the colouring of viscose rayon 


dulled by means of titanium pigments. It has been observed 
that such dyed rayon may fade extremely rapidly when 
exposed et condition to sunlight. Whilst this fault 
may be corrected by a carfeful choice of dvestuffs (some 
resist the abnormal] fading whilst others do not) it would 
appear t ravon manutacturers find it preferable not to 
market such rayon; this is, of course a set-back to the pro- 
duction of low-lustre iscose ravon such as is urgently re- 
quired by the textile industry just now 


No outstanding development has been made in the dyeing 


cellulose acetate rayon except in so far as the existing 
ranves < ves have been extended. [There remains, how- 
ever, the difhculty experienced by most dvers that in very 


heavy shades this type of silk tends to rub badly, especially 


with the delustred ravon: also a number ot acetate ravon 
dyes stain adjacent fabrics by volatilisation during ironing. 
This latter defect would he anticipated from a consideration 


the hemical constitution of most acetate dves, but in 


many cases of trouble in this direction the dver undeservedly 
receives the blame Dyes which colour acetate rayon more 
than those at present available are urgently required. 


Printing and Dyeing Difficulties 


In printing, the most int resting developments have taken 
place as a result of efforts to avoid the use of expensive print 
ine rollers For the printing of small quantities of fabric 
to a given pattern it is scarcely profitable to involve the 
censiderab] expense of engraving a roller. Yet to-day there 
is a distinct tendency to require the production of = small 
lots Her irises the present-day interest in screen 
printing methods These involve the use of a silk gauze 
which has beer prepared with the design by photographic ol 
other methods and which can be used in much the same 

inner as stencil. By means of screens the printing of 

‘small lots ’’ in several colours becomes profitable. 

lwo difficulties have been encountered in connection with 

aterials dyed in fast colours. Firstly. has been found 
that certain shades of vat coloured yarns in shirting fabrics 
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become tender (lose strength) during the bleaching 
ptocess which they normally Secondly, curtain 
materials dyed with certain vat dyes quickly become tende! 
sunlight. During the past year these 
the subiect of various researches and 
information is now available as to which dyes should be 
avoided. Thus more durable dyed materials should be avail- 
able to the public. 
Purning now to the 
e sufficient to note the 
example set by America, 


tend to 
undergo, 
aquring exposure Lo 


dithculties have been 


finishing of dyed materials it will 
main developments. Following the 
there is now a definite move towards 
the finishing of all that they are substantially 
mshrinkable during laundering. By means of fatty alcohols 
produced in connection with the manufacture of sulphonated 
fatty number of valuable finishing agents are now 
being prepared. These are mainly for the purpose of giving 


fabrics so 


alk ohols a 


a pleasing soft handle to the rayon crepe fabrics now so 
popular. These products used in conjunction with = sul- 
phonated tatty alcohols have enabled preparations to be pro- 


that 


carried out in 


duced such the waterproofing of textile materials can 
now be one bath instead of the usual two (as 
in the alumina-soap process). They also allow heavy weight- 
fabric with Epsom salts and the like in the presence 


of softeners without formation of objectionable soap scums. 


ine of 





The Ceramic Society 


Some Noteworthy Papers 


DURING the first half of its 33 vears of existence, the Ceramic 
Society was mainly concerned with problems connected with 
the manufacture of pottery and porcelain, these being of out- 
standing importance in the North Staffordshire district, 
where the headquarters of the Society has always been. , In 
igid, a special Refractory Materials Section was_ estab- 
lished, which held its own meetings, usually in the spring 
and autumn, either in or near some prominent industrial 
centre. In 1918, a Building Materials Section was founded, 
but two, sometimes all three sections, had joint meetings, 
notably on occasions when they went abroad—to European 
ountries and the United States. Some of the Society’s work 
is carried out in co-operation with certain other organisations 
having similar aims. An important feature of the Society’s 
transactions is the publication of a comprehensive series of 
abstracts from various periodicals published in this country as 
well as in the United States, France, Germany, Italy, India, 
Japan, and other countries. 

\ noteworthy feature of the Society’s recent activities is 
the presentation of several papers dealing with the structure 
of certain minerals as ascertained by investigations with the 
aid of X-rays. Dr. W. H. Taylor read a paper on ‘‘ The 
Crystal Structure of Sillimanite and Related Minerals ”’ (p. 7). 
(This and subsequent page references apply to the current 
volume, 1933, the Ceramic Society’s Transaction, the 
concluding monthly part of which will be published shortly.) 
M. E. Nahmias contributed a paper entitled ‘‘ X-Ray Investi- 
gation on Bauxites and Mullites ”’ (p. 332). On December 11, 
Professor W. L. Bragg gave a general account of the struc- 
ture of silicates, as revealed by X-ray analysis, and this will 
probably be published early in the new year. 

Dr. H. W. Webb contributed to the Pottery Section the 
results of a valuable investigation of the penetration hard- 
ness of porous bodies—such as dust pressed tiles—by which 
he established several important relationships, for which 
the Transactions may be consulted (p. 218). Dr. J. W. Mellor 
presented a paper on shrinkage of clays during drying (p. 
455). A translation of Dr. Julius Aron’s paper on ‘ Plas- 
ticity, Shrinkage, and other Fundamental Properties of Clays 
in Relation to the Form of the Clay Particles,’’ originally 
published in 1873, can be read with interest to-day (p. 513). 

Dr. J. W. Mellor’s paper before the Refractory Materials 
Section on ** Discoloration of Refractories by Iron ’’ (p. 403), 
Clew’s and Green’s papers on ‘‘The Permeability of Refractory 
Materials to Gases ”’ (pp. 295 and 319), Hibbott and Rees on 
“ Influence of Cyanogen on Reduction of Carbon Monoxide 
in contact with Refractory Materials ’’ (p. 
the papers produced for this section. 

Building materials were the subjects of 


of 


253), are a few of 


important papers, 


many of which have yet to appear in the Transactions. 
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The Association of British Chemical Manufacturers 


Many Special Activities Reported for the Past Year 


THE number of problems with which the Association of 
British Chemical Manufacturers deals on behalf of the chemi- 
cal industry is so great that it is possible to indicate only a 
few of the Association’s activities. ‘Tariff problems, whethe1 
at home, in the Empire or in foreign countries, have loomed 
larger than ever as a result of the Import Duties Act, 1932, 
and the Ottawa Conference. Cordial relations have been 
maintained with the Import Duties Advisory Committee, and 
the Association has been able in practically every case to 
bring to a satisfactory conclusion the applications for free 
listing or additional duties which it has submitted on behalf 
of its members. In all matters pertaining to tariffs, the Asso- 
ciation has followed the agreed principle that repre- 
sentations by it are made only when there is complete agree- 
ment among its members, but it naturally endeavours to find, 
where possible, a basis of agreement which enables it to act. 


The Ottawa Agreement 


The Ottawa Agreement with Canada, detailed though it 
was, left unsettled a number of points of great importance to 
the chemical industry, such as the question of Empire con- 
tent. The Association, therefore, sent its general manager 
to Canada this summer, to deal with these matters and to 
investigate the possibilities of increased British trade with 
that Dominion. The visit proved most successful, and a 
number of valuable contacts were established. The deprecia- 
tion of the American dollar has, however, negatived to a 
great extent the efforts which have been made to build up 
British trade, since the low value of the United States dollai 
has more than wiped out the British preferences granted at 
Ottawa. The Association has made a close study of the Aus- 
tralian tariff, and has submitted a number of applications for 
reduced duties on British goods; some of these have 
ilready been heard, and a decrease in the British duty has 
been secured. An application has also been made to the New 
Zealand authorities for British preference on a number of 
chemical items which in the past have been free of duty from 
all sources. 


cases 


New Commercial Treaties 


During the past year the Government has been actively 
engaged in the negotiation of new commercial treaties with 
a number of foreign countries. The Association has made a 
study of the chemical trade in these countries, and has ad- 
vised the Government as to desirable concessions. ‘There 
has, however, been great difficulty in obtaining anything of 
real value, except by actual buying agreements, because of 
the fact that all the treaties are negotiated on a most favoured 
nation basis, and consequently any concession given to this 
country applies to all our trade competitors as well. Closer 
co-operation is required between the Government and industry 
in the negotiation of new commercial treaties, and the Asso- 
ciation is doing what it can to secure this. 

For some time, the Association has pressed for the issue 
of a further list of fine chemicals under the Safeguarding ot 
Industries Act, in order to extend the key industry duty im- 
posed by the Act to those products which have become of 
commercial importance since the last list was published some 
seven years ago. Its representations have now been success- 
ful, and lists H3 and H4 have recently been issued. One 
very important omission from these lists has been ‘‘ insulin 
and its salts.’”’ The Association has challenged the Board 
of Trade’s action before the appropriate tribunal, where it 
was opposed by the importers of Danish insulin. The 
Was a very complicated one, the point at issue being whether 
insulin is, or is not, a fine chemical. [he tribunal has now 
issued its decision to the effect that ‘‘ insulin and its salts ”’ 
are fine chemicals, and, therefore, are dutiable under the 
Safeguarding of Industries Act. 

The Association took a leading part in the inquiry by the 
Import Duties Advisory Committee into the dyestuffs industry 
and the Dyestuffs (Import Regulation) Act, 1920, and wel- 


case 


comes the recommendation of the committee, which the Gov- 
ernment has decided to implement, that with certain minor 
modifications, the Dyestuffs Act should be continued as a 
piece of ordinary legislation, without the need for its renewal 
year by year, as at present. Dyes will be put on the Free 
List, so that no duty will be payable on those products fo 
which licences are granted. ‘The Association also welcomes 
the machinery which is to be set up for consultation between 
makers and users, and for the 
in regard to exploitation. 
Negotiations of 
now in 


investigation of any complaints 
great importance to users of benzol are 
between the Association and the National 
3enzole Co., with a vicw to finding some solution of the price 
dithculty arising from the repercussive effect on home-pro- 
duced benzol of the hydrocarbon oi! duty of 8d. a gallon on 
imported motor spirit. 


progress 


The Pharmacy and Poisons Act 


The Association has kept a close watch on the Pharmacy 
and Poisons Act, and was able, on behalf of its affiliated 
\ssociations, to secure concessions which should safeguard 
the interests of those sections of the industry which manufac- 
ture or handle poisons In view of its ! 
important modifications in the patents and designs legisla- 
tion, when it was under review a year or so ago, the Associa- 
tion decided to similar 


success 1n securing 


action in connection with the 
recently instituted inquiry by a Departmental Committee into 
British trade mark law and practice. A joint Chemical Trade 
Marks Committee, comprising the majority of the chemical 
bodies interested in the subject, was convened; a memoran- 
dum was prepared and submitted to the Departmental Com- 
mittee, before which representatives of the Joint Committee 
have since given evidence in support of the committee's views. 
The memorandum is now on sale. 

The Association has continued what may be called its routine 
activities, such as its monthly summary of chemical trade: 
its investigation of safety in the chemical industry, including 
the issue of Safety Circulars, and a quarterly Safety Sum- 
mary (in this connection it is now discussing with the Home 
Office the recommendations made in the report on the Mit- 
cham explosion, which, in their present form, would have 
very serious results for industry); its study of transport mat- 
ters, which involves a continuous watch on regulations and 
rates for the transport of goods by rail, sea or road (in this 
connection it was the only industrial body represented on the 
Board of Trade Committee which has just published its re- 
port on conditions for the transport of dangerous goods by 
sea); close co-operation with the British Standards Institu- 
tions, the British Chemical Plant Manufacturers’ Association 
and the Federation of British Industries, 
of the chemical 3ritish 


take 


and the 
Industries 


organisation 
section of the F air. 


Membership 


The Association has revised its Articles to bring them up 
to date and into keeping with the post-war spirit. A foreign 
firm manutacturing in this country will now be eligible for 
membership under certain conditions. The constitution of 
the Council has been altered, and provision made for the 
continuous introduction of fresh blood, while retaining the 
services of those who have already held oftice, or done good 
work in the past. The membership is 105, 
of affiliated Associations is 12. 

At the annual general meeting in October, Dr. E. F. Arm- 
strong retired from the chair, which he has held for three 
vears, instead of the usual two, because of the importance ot 
the work arising from the Ottawa Conference, which he 
attended with the general manager in 1932. The new officers 
of the Association are: President, Sir Christopher Clayton: 
vice-presidents : Dr. E. F. Armstrong, Dr. Charles Carpenter, 


and the numbe1 


Mr. C. A. Hill, Sir Max Muspratt, Sir David Milne-Watson, 
Mr. R. G. Perry; chairman, Dr. F. H. Carr; vice-chairman, 
Mr. I. Wallace; hon. treasurer, Mr. E. V. Evans. 
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Federal Council for Chemistry 


International Activities 


lHE objects of the Federal Council for Chemistry are to 
foster and advance the scientific interests of chemistry in all 
to represent the views of 
internationally, (2) to 
Britain and the British 
chemistry and to 
to enter into scien- 


its branches and to that end (1 
British chemist both 
co-operate with those 
Empire representing the 
ordinate their scientific activity, and (3 
tific relations and to co-operate with similar bodies in other 
countries and, in particular, to act as the representative of the 
British associations of chemistry in the International Union 
of Chemistry The council consists of representatives ap- 
pointed by each of the constituent organisations and asso 
ciated bodies, and of such other members as the council may 

time to time The constituent organisations and 
bodies are those concerned wholly or in part with 
the advancement of chemical knowledge and its dissemination 
in all countrie- 


and 
Great 
science ot 


Nationa:ly 
bodies in 


co- 


trom elect. 


as-ociated 


Next Year’s Congress at Madrid 


It has been decided to hold the Ninth International Con- 
gress of Pure and Applied Chemistry in Madrid from April 
5 to 11, 1934. The 11th Conference of the Union Inter- 


nationale de Chimie will be held in Madrid at the same time 
as the Congress, 
attend these 

Mr. Emile 
Council at the 


and the question of appointing delegates to 

functions is under consideration. 

Mond, secretary, represented the Federal 
rreizieme Congrés de Chimie Industrielle at 

Lille on September 24. 

Matters which have occupied the attention of the Federal 
Council high prices charged in this country for 
German publications dealing with chemistry, to which the 
attention of the German Chemical Society and of the Union 
nternationale de Chimie has been directed; the question of 
biochemical nomenclature; the publication of tables of atomi 
weights and of thermo-chemical data; the standardisation of 
methods of analysis of essential oils and fats; reproducing 


hon. 


include the 


photo-copies of scientific articles; the publication of a formul. 
index on the Richter system, and the unification of the pro- 
essional and scientific welfare of chemists. 





Chemistry of Flesh Foods 
An Investigation of Losses on Cooking 


IN spite of the attention that has been given to the study of 
nutrition in the last tweny years, our knowledge remains in 
some respects surprisingly scanty. This is true even where in- 
vestigation presents no unusual difficulties, and where the 
information might well have been acquired many years ago. 
[hus it happens that there are still very large gaps in our 
knowledge of the gross chemical composition of thel food 
eaten in this country. For example, many of our common 
edible fish have never been analysed at all, and others only 
incompletely. There is also very little accurate knowledge 
of the mineral constituents of any of our foodstuffs, and this 
is all the more regrettable since the vital importance of these 
constituents, long since recognised, has been emphasised by 
recent clinical and laboratory studies of vitamins, or disease, 
and of growth. Furthermore, practically all the existing 
analytical figures refer to uncooked food. — 

It was with the object of supplying this data that the Medi- 
cal Research Council grants to Dr. R. A. McCance 
and Mr. H. L. Shipp, for systematic analyses of cooked flesh 
foods in respect of some of their more important constituents. 
\s the work proceeded, however, figures for more and more 
constituents seemed called for, and the scope of the work was 
gradually extended into a thorough investigation of the com- 
position of flesh foods. | 

In Part I of the report which has now been published 


made 


“The 


( hemistry of Flesh Foods and their Losses on Cooking,”’ 
1i.M. Stationery Office, price 2s. 6d.), an account is given of 
the comprehensive scheme of analysis which has been evolved 
by Dr. McCance and Mr. Shipp in the course of this work, 
which has been done in the laboratories of King’s College 
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Hospital, London. Apart from the fact that the value of food 
tables is increased if they are accompanied by descriptions otf 
the analytical methods used, it is hoped that this systematised 
procedure may be of service to others undertaking simila1 
work in the future. The analytical results obtained, includ- 
ing data for the principal organic and inorganic constituents 
of the foods examined, form the basis of Part II. The figures 
apply to food as it is actually eaten, and therefore mainly to 
cooked material. A few representative foods, however, have 
also been analysed in the raw state, and these will be found 
grouped in a separate table. In this part, further, the authors 
have traced the gradual development of food analysis, and 
have discussed the points of interest which emerge from thei! 
own methodical survey. They have also studied the cause 
and extent of the various losses brought about by cooking, 
and the results of these experiments form the subject matte1 


of Part III. 





Chemical Plant Manufacturers 
Standard Conditions for Plant Purchase 


ONXE of the main objects of the British Chemical Plant Manu- 
facturers’ Association is to promote co-operation between 
the makers and users of chemical plant, with a view to ren- 
dering this country independent of foreign supplies. During 
the vear, two informal dinner conferences have been held 
with different classes of users, when problems of mutual 
interest have been frankly discussed, with considerable 
benefit to both sides. This method of intimate and informal 
contact, with a frank exposition of the difficulties on each 
side, should go a long way towards increasing confidence 
and improving co-operation, and should be of undoubted 
benefit to British industry. It is proposed to continue and 
extend this procedure in the future. With the same object 
in view, a conference has been held of makers and users 
of lead-lined plant and chemical stoneware, with valuable 
results to both parties. As an outcome, a number of investi- 
gations have been put im hand, including the standardisation 
of certain items and tests pertaining to chemical stoneware. 

\ new edition of the Directory has been pre- 
pared (the 1933 edition), nearly thousand copie- 
have already been distributed to likely chemical 
plant all over the world. The Association has kept in close 
touch with the Import Duties Advisory Committee, and ha> 
advised it in regard to all applications for licences for the 
import of plant required for the chemical and allied 
industries. Arising out of this, a useful volume of informa 
tion has been collected as to the reasons for the importation 
of foreign plant, and this will be helpful to the industry 1n 
the directions in which further progress 1s 


\ssociation’s 
anc foul 


users of 


tree 


indicating 
desirable 

The Association has co-operated with the Association of 
British Chemical Manufacturers in the preparation of a stan- 
dard Set of Conditions for the Purchase of Chemical Plant, 
which will be equitable to both maker and user. This work 
is nearing completion. Inquiries have been undertaken in 
regard to the Canadian market, and will be extended as soon 
as trading conditions become more favourable. 

The present membership of the Association is forty-three, 


and the officers for the present year are: Chairman, FE. A 
Alliott (Manlove, Alliott and Co., Ltd.); vice-chairman, 
J. W. Wright (Cannon Tron Foundries, Ltd.);  hon- 
treasurer, W. S. Knight (Kestner Evaporator and En- 


gineering Co., L.td.); secretary, J. Davidson Pratt. 





Spanish Cork Industry 


MAINLY dependent upon the export markets, the Spanish cork 
industry has suffered more than any other branch of Spanish 
industrial activity from the shrinkage in world consumption. 
\ special Government Commission is now the 
formation of measures aiming at a compulsory increase in the 
home consumption of the commodity. Trials may also be 
initiated to explore the possibility of producing cork char- 
coal at competitive prices, since interest for this product 
appears to exist in the world market. 


engaged in 
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British Association of Chemists 
The New Grade of Membership 


DURING the past year considerable advance has been made 
in all departments of the work of the British Association of 
Chemists. The membership has again increased, 189 new 
members having been elected. The net increase is 89. One 
of the most remarkable aspects of the year’s work is the large 
sum of £3,800 recovered for members by reason of the assist- 
ance given by the legal aid department. Many important 
legal decisions have been secured by its assistance, the most 
notable being the case of Green and Marsden v British 
Celanese, Ltd. This decision affected not only the plaintiffs 
concerned but a number of other chemists who held similar 
contracts. On appeal the original decision was upheld. 

The unemployment benefit fund has done excellent work. 
Owing to the increase in activity of the appointments bureau 
and the slight improvement in industrial conditions the call 
on the fund was not quite so heavy as in the previous year, 
£1,059 having been paid out in benefit against £1,540 in 1931- 
1932. The financial position of the fund is now so strong as 
to make it for all practical purposes unassailable. Total 
benefits paid out since the inception of the fund have been 
£9,500. The Association has succeeded in reducing unem- 
ployment, which has remained low, among its members by 
it to 15 per cent. ‘This is regarded by the council as very 
satisfactory having regard to the fact that only a slight im- 
provement has taken place in the general situation. This 
decrease in unemployment is attributed to the high standard 
of qualification and competence of the members, which has 
enabled the appointments bureau satisfactorily to fill a large 
number of vacancies, some of them commanding high salaries. 
The bureau has seldom failed in supplying an appropriate 
candidate for any chemical post which has been notified. 


Advantages of Employing Chemists 


A great deal of work has been done by the Association in 
drawing the attention of employers to the advantages of the 
employment of chemists, particularly in new industries and 
in new companies. There remain a large number of under- 
takings which would benefit financially by the equipment ot 
a laboratory and the employment of a competent chemist. 
While this is much more generally realised than was the case 
twenty years ago, there are still a number even of large and 
important undertakings which have not realised the impor- 
tance of chemical control and research. 

By a decision to make eminent persons interested in the 
objects of the Association eligible for a special grade of 
membership, the Association hopes to achieve even a closer 
touch than formerly between industry and the chemists em- 
ployed in it. It is important that there should be full co- 
operation between industrial and professional interests, and 
an organisation which fully understands the interests of both 
is in the best position to protect and advance the interests of 
the profession. 

A number of important section meetings have been held 
throughout the year, and the president of the Association, 
Professor E, C. C. Baly, has, during the year, visited every 
section in England and is arranging to visit the Scottish Sec- 
tion. These meetings have resulted in a close co-ordination 
between the work of the sections and the executive. Much 
of the advance during the past year has been due to the close 
co-ordination which has developed between sections and their 
co-operation for the common good of the organisation. With 
improved conditions the Association looks forward during the 
coming year to an increased sphere of influence and a greatly 
increased membership. 





THERE are in Czechoslovakia about 50 plants producing paints 
and varnishes. The industry is widely scattered, but most 
of the plants are in Bohemia, with Prague and Aussig, the 
chief centres. Capital invested in the industry is estimated 
at about $5,000,000. The average annual production is 
placed at approximately 1,500 metric tons of ready-mixed 
paints and 6,000 metric tons of varnishes and lacquers. In 
addition, about 10,000 metric tons of pigments are consumed 
by the industry, of which 80 per cent. are of domestic produc- 
tion. 


b 


Oil and Colour Chemists 


Another Year of Progress 


tHE Oil and Colour Chemists’ Association has had anothe1 
satisfactory year of progress, the rate of progression having 
been maintained since the issue of the last annual report. 
Mr. J. A. Frome Wilkinson continues for another year as 
president of the Association. The meetings have been well 
attended, and the papers read before the Association have 
been of noteworthy interest to members and visitors. 

The opening meeting this session was held at the Palace 
tlotel, Bloomsbury, and was preceded by an informal dinner. 
he members were privileged to hear a paper on the ‘ Al- 
chemist in Art and Literature ** by Mr. Richard B. Pilcher, 
registrar of the Institute of Chemistry. In Manchester, the 
section again maintained the lively interest which is usual 
in the meetings held there. Mr. A. Hancock continues as 
chairman of the section. 

The work of the Association Journal has been carried on 
by Mr. G. Copping, hon. editor, in his usual able manner, 
assisted by Mr. G. C. Attfield as editor of the bibliography. 
The paints, pigments, varnishes and resins section of the 
\nnual Reports on the Progress of Applied Chemistry (1931) 
was produced, under the editorship of Mr. A. A. Drummond, 
by the members of the Association. 





Society of Glass Technology 
Two Important Events 


DURING the year 1933 the Society of Glass Technology held 
eight ordinary general meetings, three in Shetheld, two in 
london, and one each in Manchester, Stourbridge, and 
3illingham. At meetings twenty papers were 
communicated. At the annual general meeting, held in April, 
Mr. G. V. Evers (Stourbridge) was elected president of the 
Society, in succession to Mr. Edward Meigh, M.Sc. (London). 
\t the November meeting at Billingham, I.C.I., Ltd., not 
only permitted members to visit their works at Billingham, 
but also generously entertained members at lunch and pro- 
vided accommodation for the ordinary meeting of the Society. 

rhe London meeting, on June 21, was noteworthy from the 
the fact that there were present Dr. O. Seeling and Dr. 
H. Maurach, president and secretary respectively of the 
Deutsche Glastechnische Gesellschaft (D.G.G.). Dr. Seeling 
had recently succeeded the late Dr. Max von Vopelius as 
president of the D.G.G., and the Council of the Society invited 
him and Dr. Maurach to England, with a view to renewing 
the cordial relations subsisting between the two societies. 
Dr. Maurach took the opportunity at this meeting of con- 
ferring the honorary membership of the D.G.G. upon 
Professor W. E. S. Turner. 

Che Society of Glass Technology was prominently associated 
with two important events during the year. The first was 
the successful Glass Convention held at Buxton, in May. The 
other was the International Congress of Glass and Ceramics 
held in Milan, in September. The Society sent a deputation 
of some 30 persons, including Professor Turner (who also 
represented the Glass Research Delegacy of Shettield Univer- 
sity), Mr. Edward Meigh, and Mr. ‘W. J. Rees, who also 
represented the Ceramic Society. Fifteen out of the forty- 
four papers communicated to the glass section of the Congress 
were by English workers. 

lhe Journal of the Society of Glass Technology ’ 
appeared four times during the year. Over twenty countries 
are represented by membership of the Society. 

Che London Section of the Society continued to flourish 


these some 


ind held a number of very successful functions, including 
visits to works. ‘The honorary secretary of the London Section 
is Mr. T. C. Crawhall, M.Sc., Science Museum, South 
Kensington. 


The meeting which was held in Stourbridge in March was 
the inauguration of a Midlands Section. The first meeting of 
this section was held in Stourbridge in December. The hon. 
secretary of the section is Mr. G. W. Stuart, Stuart and Sons, 
L.td., Red House Glass Works, Stourbridge. 

The headquarters of the Society of Glass Technology are in 
Darnall Road, Sheffield, 9. 


O14 
Notes Makers 


Improved Production of Vacuum Salt 


from 


DURING the past year a new triple-effect vacuum plant, incor- 
porating several new and adaptations for the pro- 
duction of vacuum salt, has been started up at the Crown 
Works of Manger’s Salt Works, Ltd., Stafford. This plant 
is producing an extremely pure salt for home and export trade 
in both dried and undried qualities. In the latter quality a 
very low moisture content is ensured by means of a special 


process. 


novel 


Progress in Filter Papers 


EVANS, ADLARD AND Co., LTD 
for half a century. 
to expand. Their 


‘ 


of water through a 5 in. circle in 


, have been making filter papers 
report that their trade continues 
* 633A ”’ white filtering will pass 290 c.c. 


Phey 


five minutes, but ‘‘ 633 
has a filtering capacity of 460 c.c. under identical conditions. 
Embossed white filtering 633 is suitable for sugar and fruit 

colours and oils; also for experimental work in brewing 
and agricultural industries and for heavy liquids by means of 
filter presses. ** Postlys ’’ folder filter circles are supplied in 
various from 5 to 20 ins. diameter. These and 


juices, 


sizes 


many 


other filterings are described in a booklet issued by the 
makers, wherein data relating to ash content is given. 
. . 

Mechanical Draught Equipment 
[HE later months of 1933, according to Davidson and Co., 
l.td., have witnessed an improvement in tiading conditions 
generally with consequent increases in the order list and 
greater activity in all departments. ‘ Sirocco *’ pneumatic 


conveying plant has been steadily developed. Among other 
important contracts, an extensive ‘ Sirocco ”’ 
pneumatic conveying equipment has been secured for the new 
Ford works at Dagenham, while a number of other installa- 
tions, the majority for power house work, are in progress 01 
have been completed. Dry coal cleaning plant has received 
attention of For this work, *‘ Sirocco ”’ 
Davidson - dust collectors are 


; 
order To! 


more late. fans and 
extensive ly 
the sugar industry in India has resulted 
in a number of orders reaching this country for sugar drying 
plant for which ‘“ Sirocco ”’ fans and “ Siroccofin ’’ gilled 
tube air heaters are widely used. Greater activity has occurred 
in the paper and cement making industries which require such 
‘ Sirocco ”’ specialities as mechanical draft plant, grit col- 
lecting equipment and ventilating fans 


Boltless Quick-Opening Doors 


HE LEEDS AND BRADFORD BOILER Co., LTD., announce that 
trade during the past year has continued to reach a satisfac- 
tory level and there has been considerable activity in tar stills. 
\n increased number of inquiries for plant for fine chemicals 
and allied products has been noted and increased facilities for 
dealing with this phase of work have been installed. Improved 
machines and improved methods of manufacture have been 
added to the company’s resources. The company, moreover, 
is now dealing with an expanding number of different pro- 
cesses and its chemical engineering staff is at present engaged 
on the preparation of designs for a comprehensive range of 
machinery and apparatus for substantially the complete 
range of modern organic processes. Special attention is being 
given to the mineral oil trades, the fat and wax industry and 
the soap and detergent trade. Being connected with the ta 
distilling and by-product industries the company is now in a 
position to supply complete distillation equipment for any 
purpose. Another new development is in the sphere of doors 
for heaters, vulcanisers, cures, etc. The company has 
designed a new type of boltless door, of which a number are 
now on order, which has distinct advantages over the usual 
types of boltless door used hitherto. It has also involved 
a fool-proof safety device for use in connection with boltless 
quick-opening doors. This is a great improvement on the 
usual safety catch and has, as well as the new type of door, 
received much commendation from users. This safety device 
can be fitted to existing as well as new boltless duors. A 
number of these are also on order at present. 


paicnt 


being 
Che revival of 


ised 
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Equipment 


INTERNATIONAL PULVERISERS, LTD., registered in February, 
1933, to acquire and purchase the patents, assets, goodwill, 
etc., and carry on the business of The International Pulveris- 
ing and Grinding Machines (Parent) Corporation, Ltd., 
announce that the Pulmac mill, which had always been manu- 
factured in Belgium, is now made in England, and conforms 
to the usual high standard of British workmanship. The 
crowns are made of the best Sheffield manganese steel, cast 
specially for hard wear and will stand up to the most abrasive 
material. During the short time this company has been in 
existence, it has met with remarkable success, mills 
having been sold to a variety of industries, chemicals and 
others, both at home and abroad. It will pay an intending 
purchaser of grinding or pulversising machinery to inquire 
into the performance of this mill. The company has a 
demonstration plant in London. 


A Useful Laboratory Emulsifier 


ORMEROD ENGINEERS, LTD., have recently placed on the market 
their ‘‘.Q.P.’’ laboratory emulsifier, a machine which is 
making things ‘* run smooth” in hundreds of industrial 
laboratories. Apart from its ability to handle unsuitable 
materials it is of small technical interest yet, on the other 
hand, it represents a most important advance in laboratory 
practice in the last year. The machine is exceptionally handy 
tor making up experimental emulsions. Specially designed 
for convenient use, it is compact and efficient, and can be 
cleaned quickly without dismantling. Emulsification is rapid 
and stable, its capacity is unlimited, yet 50 cc. can be treated 
quite at well as larger quantities. Users are finding the 
*Q.P.’’ a valuable accessory to their larger power machine 
is small quantities of emulsions can be made without the 
trouble of operating and cleaning a large machine, and the 
sacrifice of large quantities of materials in determining their 
suitability can be avoided. The mixture is pumped through 
a small aperture, a vortex being formed by directing the 
resultant stream against a baffle. The globule size may be 
controlled by the speed of operation, and it will be apparent 
that this unique method of emulsification makes the machine 
particularly suitable for experiments on small test mixtures. 
The machine is essentially a time saver and is so quick to use 
that it is merely like running the constituents through a 
burette. All the working parts are of stainless steel or special 
non-corrodible metal, and will withstand any normal 
chemical action. 


Controlling Combustion 


MEASURING and recording the CO, content in waste gases has 
hitherto been regarded as the only feasible method of con- 
crolling the efficiency of combustion, but at best it is an 
indirect method. This is because it is the waste due to insuffi- 
cient air or unnecessary excess air which is to be guarded 
against; the former by watching for CO, and the latter by 
watching for O,. A satisfactory O, recorder would, therefore 
be better than a CO, recorder, but the design of such an instru- 
ment has presented many practical difficulties. In the first 
place, absorption by pyrogallol is not quite complete, and 
absorption by means of stick phosphorus entails the use of 
water to submerge the reagent between analyses, with the 
attendant trouble due to evaporation, rendering necessary 
the frequent resetting of the zero point of the recorder. 

It will, therefore, be of interest to large-scale fuel con- 
sumers to learn that an automatic oxygen recorder is avail- 
able, which has none of the disadvantages usually associated 
with instruments of this class. This instrument, introduced 
by Walker Crosweller and Co., Ltd., is known as the Arkon 
O, recorder, Mode] M. It has been tried out with success in a 
fair number of various applications, including cement kiln 
pulverised fuel), carbon drying kiln (anthracite producer 
gas), steel soaking pit (bituminous producer gas), and billet 
re-heating furnace (bituminous producer gas), besides the 
measurement of o, in purified and unpurified retort gas. In 


the special model used for the last two applications (purified 
and foul retort gas) no auxiliary hydrogen supply is required 
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as the gas itself contains sufficient to ensure that the small O, 
content is completely stripped in the presence of a platinum 
or palladium catalyst. The range of this recorder is 0 to 2} 
per cent., and the greatest error expressed as a percentage of 
O, does not exceed + 0.01 per cent. 

In certain combustion processes the measurement of CO, is 
quite valueless, as the material being subjected to heat, itselt 
evolves CO, in varying quantities; this is the case in a cement 
kiln, and in such a case the only instrument of value from 
the point of view of control of combustion is an O, recorder. 
In the model used for waste gas an auxililary hydrogen 





O15 


supply is required, the consumption of this gas varying from 
125 to 350 c.c. per analysis, depending on the range. Three 
standard ranges are available, namely, 0-5 per cent., 0-10 per 
cent., and o-21 per cent. ‘Lhe recorder will operate at any 
speed between 12 and 4o analyses per hour, the lower rate 
being preferred in the case of the lower ranges to conserve 
hydrogen. No chemicals are used, and the instrument is so 
designed that the temperature within the combustion tube 
containing the catalyst never rises above 300°C. This fact 
coupled with the remarkable power of platinum for occluding 
hydrogen and oxygen ensures that the action is fully selective. 





Structure of Silicates 
Professor Bragg addresses the Ceramic Society 


It is still convenient to make a distinction, somewhat 
arbitrarily between the metallic kations and the silicon- 
oxygen structure, said Professor W. L. Bragg in a paper on 
the ‘‘ Structure of Silicates,’’ delivered to the Ceramic 
Society, at the North Statiordshire Technical College, Stoke- 
on-Trent, December 11. 

Typical inorganic salts are composed of metallic kations 
combined with anions which in general consist of a small 
cluster of oxygen atoms around a central atom. Such anions 
as NO,;, COQ;, PO,, SO,, ClO, are of this type. The silicates 
are in a different category. Although they have sometimes 
been regarded as compounds of kations with acid radicles 
composed of silicon and oxygen, the complexity of their 
formule has always hinted at some peculiar feature in their 
structure. They provide an ideal problem for X-ray analysis, 
by means of which the structures of all the important types 
have now been discovered. It is possible to classify them 
on a scientific basis, and to explain their chemical formule. 

The silicon-oxygen structure is the main factor, in deter- 
mining the structure of the whole compound. It 
always consist of limited silicon-oxygen groups, 
like the acid radicles of sulphates or carbonates. 

The Silicon Atom 

Every silicon atom is always surrounded by four oxygen 
atoms, forming a tetrahedral group (SiO,). Each oxygen 
may either be linked to only one silicon, or it may be 
common to two neighbouring SiO, groups which are thus like 
tetrahedra with a common corner. No two tetrahedra share 
more than one corner. extreme found in 
Mg.SiO,, where each SiO, group is distinct, and the forms of 
silica where every tetrahedron shares each corner with its 
neighbours as demanded by the ratio of Si0,._ Compounds with 
silicon-oxygen kations between 4:1 and 2:1 show inter- 
mediate degrees of sharing, and contain frameworks of 
linked tetrahedra of various forms. An oxygen atom linked 
to only one silicon attracts the kations as if it had unit nega- 
tive valency. A shared oxygen atom is inert. Aluminium 
may partially replace silicon in many cases. 

[he different types of silicates are formed by different 
geometrical ways of linking together the tetrahedra. In 
Olivine, Mg,SiO, the SiO, groups are sepaprate. In Beryl, 
Be, Al,Si,O,,, six tetrahedra are linked in a Si,O,, ring. In 
the pyroxenes and amphiboles, the tetrahedra are in single o1 


does not 
however, 


Two cases are 


double chains. The acid radicles are thus linear, and are 
joined sideways by the kations. The tetrahedra can _ be 
linked so as to form sheets with infinite extension in two 
directions in space. Such planar acid radicles with inter- 


posed kations build up mica and talc. Finally they can 
build up a three-dimensional structure, which is silica-like 
except that a part of the silica is replaced by aluminium. 
These three-dimensional acid radicles have kations in thei 
interstices, and are found in felspar and the zeolites. 

In reviewing the chemistry of the silicates, the extension 
of the silicon-oxygen framework in one, two, or three dimen- 
sions, must be taken into account. It shows why the complex 
silicates necessarily only exist as solids. Jsomorphous sub- 
stitution, base exchange, the water content of the zeolites, 
and many other features are explained. This new know- 
ledge, said Professor Bragg, should be useful in two highly 
important fields of research, the chemistry of the ceramic 
materials and soil-chemistry. 


Food Fakes and Food Laws 


An Institute Paper at Aberdeen 


THERE is a widespread feeling that the time has come 
when articles of food should have an implied definition o1 
description, said Mr. Andrew Dargie in a paper on ‘ Food 
Fakes and Food Laws,’’ delivered to the Aberdeen and 
North of Scotland Section of the Institute of Chemistry, at 
Marischal \berdeen, on December 20. In manu- 
factured goods, added Mr. Dargie, the percentages of chief 
constituents should be and should 
Warranty or statutory statement; flavouring, colouring and 
should be restricted to those specially men- 
regulations; and labels should tell the truth so 


College, 
declared stand as a 


preservatives 
tioned in the 


that consumers may know exactly what to expect when pur- 
chasing any food. Mr. Dargie is city analyst at Dundee. 
Until the middle of last century only a few specified 


articles came within the scope of the law and it was said that 
to such a high pitch has the fabrication of alimentary sub- 


stances reached that the articles used to adulterate 
are themselves adulterated.’? ‘‘ The Lancet ’”’ took the 
matter up and its Analytical Sanitary Commission 
reported the results of some thousands of examinations 
of foods as consumed by the public. Public interest 
was eventually aroused and Parliament was compelled 
to take action. The first Adulteration of Food and 
Drink Act became law in 1860, but it subsequently became 
a dead letter. 
The Sale of Food and Drugs Act 
\nother similar Act was passed in 1872, which gave 


wider powers to the local authorities, but that also was found 


unsatisfactory in practice. \ select committee was again 
appointed and many witnesses were examined. The report 
of this committee laid the foundation for the Sale of Food 


and Drugs Act 1875. ‘This Act made it compulsory for each 
local authority to appoint a public analyst. Since 1875 a few 
additional amending acts and orders were placed on the 
Statute Book and all these were consolidated in The Food 
and Drugs (Adulteration) Act 1928. 

We certainly have a few definitions and standards, as for 
example, the presumptive limits for butter fat and solids- 
not-fat in sweet milk, as defined in the Sale of Milk Regula- 
tions, 1go1; the limits for water in butter and margarine and 
the standards for condensed and dried milk. There are also 
certain standards suggested in the reports issued by the Local 
Government Board—talc facing in rice, calcium sulphate in 
baking powder, acetic acid in vinegar, but those standards 
not statutory and are seldom accepted in the Scottish 
Courts of Law. The Preservatives Regulations 1925-27 limit 
the amount of preservatives in certain specified articles. 
With those and a few other exceptions, the Act does not indi- 
cate what the nature, substance or quality of the article 
demanded, should be. It is left to the discretion of the public 
inalyst to decide whether his results indicate adulteration or 
merely a variation in the composition of the food. 


are 





IN a lecture delivered in the Technical High School, Helsing- 
fors, Professor G. Komppu outlined his experimental work on 
extraction of a naphtha-like product in a yield of 25 to 33 per 
cent. from Finnish peat. The process, which is still in the 
experimental stage, is capable of yielding 17 per cent. benzine, 
28 per cent. petroleum and 25 per cent. lubricating oil. 
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Lorp Lytton will deliver the third Ludwig Mond Lecture on 
May 17 at the University of Manchester 
Port 


Mr. DAVip PHILLIPS EVANS, of Falbot, Glam... lias been 


appointed assistant lecturer in chemistry to the Cardiff Tech 
nical College. 

IT IS UNDERSTOOD that an appeal io the Louse of Lords has 
heen lodged by British Celanese, Ltd., the plaintiffs, in’ the 


rayon patents case against Courtaulds, Ltd. 

THE MORATORIUM of Dorman Long and Co., Ltd., in respect 
of the 5} per cent. debenture stock, to run until March 31, 1934. 
was sanctioned by Mr. Justice Maugham in the Chaneery Divi- 
sion, on December 21 

THE PROGRESS WHICH HAS BEEN MADE in the application of 
fused silica to genera] scientific purposes and the useful arts was 
described by Mr. R. W. Clark, at a meeting of the Royal Scot- 
tish Society of Arts held at Edinburgh on December 18, 


Herk FRIEDRICH FLICK, once the outstanding personality of 
the United Steel Works group in Germany, has decided to merge 
his two steel interests, the Charlottenhiitte Corporation and th« 
Mitteldeutsche Stahlwerke. The Mitteldeutsche has a share 
capial of Rm.50,000,000; the Charlottenhitte, Rm.20,480,000 


THE INSTITUTION OF PETROLEUM TECHNOLOGISTS has formed a 
local section at Swansea. The first meeting of the was 
held shortly before Christmas and was addressed by Dr, A. E. 
Dunston. Mr. W. C. Mitchel] has been appointed chairman of 
the section, with Mr. S. Astbury as secretary 


THE EXPORTS OF CHROME CALI during the first nine 
months of 1933 reduction of 27 per cent, compared 
with the exports during the same period last year. A 70 per 
cent. increase is reported, however, in the exports of box hide 
and other chromed hide upper Phese confirm 
previous reports of increasing activity in the chrome tanning 
section of the industry. The latest reports are of the re-opening 
of Shaws Tanneries, Ltd., Grantham. by a well-known Continen- 
tal firm of chrome upper leather manufacturers and the floating 
of a company in association with the Bridge of Weir Leather 
Co. The latter new venture will be provided with a capital of 
£150,000 which it is proposed to use in erecting a chrome tannery 
in Scotland. 


section 


LEATHERS 
showed a 


figures 


leathers. 


CIRCUMSTANCES under which the conditional agreement for 
amalgamation of the South Durham Steel and Iron Co, with 
Dorman, Long and Co., came to an end were given by Mr. Ben- 
jamin Talbot, deputy chairman of the South Durham Company 
at the annual meeting held on December 20. He stated that 
about 40 per cent. in value of the South Durham Company pre 
ference shareholders and 40 per cent. in value of the ordinary 
shareholders did not vote, as they disregarded the proxies sent 
to them. The directors consider that in a matter of this great 
importance they are entitled to know the opinions of a large 


percentage of their shareholders than they did in this cast 
Shareholders should know that the statutory majority to pass 
a scheme of this character is a majority in number and three 


fourths in value of the members of the 
sonally or by proxy, and voting at th 


class present. either per 
meeting. 


THe British PuLastics FEDERATION, Lrp., 19 28 Ludgate 
Hill, London, E.C.4, was registered on December 21, as a com 
pany limited by guarantee, without share capital, with an un- 
limited number of each liable for £1 in the event of 
winding up. The promote co-operation between 
British subjects engaged as manufacturers or otherwise in- the 
plastics and allied industries. The members may be divided into 
with Among the .industries men- 
tioned under 13 classified headings are: Moulding powder manu- 
facturers, moulders. mould tool, jig and fixture 
manufacturers, raw material and finished produce manufacturers 
(cellulose and casein), synthetic resin and yarnish manufacturers. 


members, 
objects are to 


sections, section committees 


makers, press, 


laminated material manufacturers, insert manufacturers and 
steel manufacturers. The management is vested in a council. 
the first members of which are: J. W. Barber (General Mould 
ings Co.. Ltd.), J. E Jeard (Reckhard Resins. Ltd.), T. L 


Birrell (British Xylonite Co., Ltd.), E. E. G, Boite (Solidite 
and Synthetic Mouldings, Ltd.). K. M. Chance (Streetley Manu 
facturing Co.), J. L. Daniels (T. H. and J. Daniels, Ltd.). C. S 


Dingley (Beat] Sales, Ltd.). F. C. Higgins (F,. C. Higgins and 
Sons), H. W. F. Ireland (Moulded Products, Lid.). R. J. Kaula 
(General Flectric Co., Ltd.). T. Knowles (Monsanto Chemical 


Works, Ltd.), C. C. Tast (Bakelite. 
(Plastics Press. Ltd. . F. D. Meclean 


Ltd.). M, P. Macfarlane 
Imperial Chemical Indus 


tries, Ltd.), R. Maitland 3ritish Xvlonite Co., Ltd.), W. M. C 
Norie (Croydon Mouldrite, Ltd.), H. C. Parker (Thomas de la 
Rue and Co., Ltd.), H. V. Potter (Redmanol, Ltd.), R. R. Todd 


(Birkbys’, Ltd.), and W, C 
FE, Williams is hon. secretarv. 


Waghorne (Insulators, Ltd.). Mr 
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From Week to Week 


sik FRANK Baines, F.R.I.B.A., architectural consultant to 


Chemical Industries 1927, died at St. Keverne, 
December 24. 

Sir ARTHUR AND LApy HUpDLESTON received the guests at 
the annual reunion of the Royal Technical College, Glasgow, on 
December 22. 

Mr. Epwarp Apiarp, of Postlip, Wincheombe, Gloucester 
shire, for many years head of Evans, Adlard and Co., Ltd., filter 
paper manufacturers, of Postlip Mills, left gross estate of the 
value of £79,255 (net personalty £64,667). 

Mr, ‘THOMAS WiILson Stuart, F.L.C, (87), of 7 Livingston 
Drive, Liverpool, formerly chemist at the Gateshead works of 
the firm of Allhusen, and later general technical manager to the 
United Alkali Co., Ltd., left £34,750 (net personalty £25,302). 

PRESIDING AT THE FIRST ORDINARY MEETING of United Canners, 
Lid., on December 22, Mr. J. B. Dring said the company had 
now a completely equipped can-making ‘factory at Boston, to 


Imperial since 


Cornwall, on 


deal with the inereased production of fruits and fresh-picked 
peas. 

JOHN OAKEY AND Sons, Lrp.. makers of abrasives and 
polishes, have just celebrated their centenary, ‘The firm is con- 


trolled by the direct descendants of the founder. The company 
was founded in 1833 by John Oakey, and, now a limited company, 
is controlled by his grandsons and their relatives, and has two 
great-grandsons on the staff. 

THE GOVERNMENT OF INDIA have deputed an officer to under- 
take the survey of the salt areas in Bengal. This officer will 
formulate a scheme for working a salt department which it is 
proposed to open. There are huge swamps in the province very 
rich in sodium chloride and the Government of India have in- 
structed the special officer to find out whether salt manufacture 
by solar evaporation or any other means is possible in any par- 
ticular districts. Pending this survey the Government of Bengal 
have already granted a licence for the manufacture of salt in 
the Midnapore district which has a coastal area of 4,000 miles. 
The imports of salt into Bengal average about 16,000,000 maunds, 
one maund being 28 Jb. 

THREE MEETINGS OF THE SHAREHOLDERS of <Acetex Safety 
Lid., were held on December 22. The first’ was the re 
sumption of the fourth annual general meeting, held originally on 
December 29, 1932, when a resolution declining to adopt the 
report and accounts for the year ended June 30, 1932, was car- 
ried, The next meeting was the adjourned extraordinary general 
meeting held on March 23 to consider certain resolutions put 
forward by Sir Cecil Partridge, the late managing director, and 
his supporters. The annual general meeting to deal with the 
accounts for the year ended June 30, 1933, was then held. 
Colonel Williams said that, to justify carrying on the b_ siness, 
the turnover of the company must he increased tremendously. 


Glass, 


IMPERIAL CHEMICAL INDUSTRIES, LTD., have made an offer to 
the shareholders of the Broughton Copper Co., Ltd., to acquire 
the whole of the issued share capital of that company. The 
Broughton Copper Co, has an issued capital of £475,000, divided 


into 212,500 7} per cent, preference shares of £1 each, and 
262,500 ordinary shares of £1 each, all fully paid. The terms 
offered by Imperial Chemical Industries are 20s. in cash for 


each preference share and 10s, in cash for each ordinary share, 
Imperial Chemical Industries reserving the right to withdraw 
their offer if it is not accepted by 90 per cent. in value of the 
shareholders of each class within a period of four weeks. The 
Broughton Copper Co., whieh owns the whole of the share capi 


tal of John Bibby, Sons and Co. (Garston), Lid., carries on 
business as copper smelters and manufacturers with works at 
Manchester, Ditton and Garston 


Lirvt.-CoL. JOHN COLVILLE, M.P., Secretary of the Depart 
ment of Overseas Trade, says in a new vear message, that he con 
siders that the outlook for British trade is brighter to-day than 
it has been for some time. Even the worst years have brought 
their opportunities. The year 1934, which promises to be an 
improvement upon its immediate predecessors, will find Britain’s 
industris alert to make use of improved conditions. A good indi 
cation of the condition of Britain’s industries is the British 
Industries Fair, and it is significant that the next Fair, which 
opens at Olympia and the White Citv, London, and Castle Brom- 
wich, Birmingham, on February 19, will bring together a bigger 
and varied range of British products than has ever been 
assembled before. Already there is evidence of interest of over- 
seas buvers in the 1934 Fair, and a record number of Continen 
tal countries have agreed to arrange for reduced travel rates to 
encourage attendance by their trade buyers. There are vet 
difficulties to be surmounted in international trade. but 


more 


Inany 


Col, Colville believes that trade reviva] has begun and that Great 
Britain is in a position to lead that revival. 
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New Chemical Trade Marks 


Opposition to the registration of the following trade marks can 
he lodged up to January 13, 1934. 

Sulfigran, 548,858. Class 1. Chemical substances used in manu- 
factures, photography, or philosophical research, and anti-corrosives. 
[. G. Farbenindustrie, Grineburgplatz, Frankfurt-on-Main, 20, 


Germany. November 3, 1933, 
Utiloid. 542,036. Class 1. Cellulose acetate, in powder form 
for use in manufactures. Jaines Hind, 57-69 Green Lane, Stoke 


Newington, London, N.16. June 6, 


1933. 

Novazol. 542,396. Advertised before acceptance, the Applicants 
alleging distinctiveness. Class 1. Chemical substances for use in 
dyeing and printing textile fabrics and leather in the course of 
manufacture. J. R. Geigy, Société Anonyme, 215 Schwarzaldalee. 
Basle 16, Switzerland. June 19, 1933. 

Siotol, 542,879. Class 1. Chemica] substances used in manu 
factures, photography, or philosophical research, and anti-corro- 
sives, but not inc uding photographic developers and not including 
any goods of a like kind to photographic developers. British Dye- 


stuffs Corporation, Ltd., Imperial Chemical House, Millbank, 
London, S.W.1. July 7, 1933. 


Hibuild. 545,864. Class 1. Chemical substances used in manu. 
factures, photography, or phi'osophical research, and anti-corro- 
sives. Nobel Chemical Finishes, Ltd., Imperial Chemical House. 
Millbank, London, S W.1. October 16, 1933. 


Permaptastic. 545,982. Class 1. Compositions prenared fron 
condensation products of phenol and formaldehyde sold in liquid 
form for use in manufactures. Eustace Macdonald Wright, Salis- 
bury Square House, Salisbury Square. London, E.C.4. November 
8, 1933. 





OLEUM (all : strengths) 


Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 


SPENCER CIIAPMAN & MESSEL Lita. 


With which is amalgamated WILLIAM PEARCE & SONS, Ltd. 


WALSINGITAM TIOUSE, SEETHING LANE, E.C.3. 


Telephone: Royal 1166. Works: SILVERTOWN, E.16. 
Telegrams ‘‘ Hydrochloric Fen, London.” 


AND DRYING PLANT 
FOR ALL PURPOSES 


Complete Chemical Plants 
PROCESS — ERECTION — OPERATION 


L. A. MITCHELL LTD. Phone: 
CHEMICAL ENGINEERS BLA. 7106-7 
Peter Street, Manchester 


Works : 
CARLISLE 
vi 





TrE SCIENTIFIC GLASS BLOWING Co. 


(MANCHESTER) 


EXPERTS FOR ALL KINDS OF SPECIAL 
DESIGN APPARATUS IN SODA, PYREX, 

JENA AND OTHER LEADING RESISTANCE 
GLASSES, QUARTZ AND VITREOSIL. 
PYROMETER & COMBUSTION TUBES IN PYTHAGORAS 
COMPOUND; gas tight at 1,400°C, maximum heating tem- 
perature 1,750°C. ist with full particulars on application 
REPAIRS UNDERTAKEN AT OWNERS’ RISK, 

SOLE ADDRESS: 
12-14 WRIGHT STRIOET, OXFORD 
"Grams : ‘‘ Sozlet” M/C. 


ROAD, MANCHESTER. 
"Phone: Ardwick 1425. 


617 


New Companies Registered 


Fertiland Manufacturing Co., Ltd., 45-47 York Street, Hulme, 
Manchester, Registered December 13. Nominal capital £2,500. 
To acquire the business of manufacturers of and dealers in fertili 
zers, manures, chemicals, fungicides and insecticides, carried on by 
Andrew L. Knox Gichrist and Bertram H. Ingham, at 45-47, York 
Street. Hulme, Manchester, as The Fertiland Manufacturing Com 
pany. Directors: Andrew J. K. Gilchrist. Bertram H 
Andrew A. 


Ingham, 
Young. 








Company News 


Coal Conversion Co.—For the year to September 30 last there was 
a net loss of £6,219 against £3,421 in the previous year. With the 
debit brought in, the loss to be carried forward is £17,585, 

Leeds Fireclay Co.—A net ik £26,519 is reported for the 
vear to June 30 last. After deducting this from the amount brought 
in, there remains £8.319 to be carried forward, 

Hadfields, Ltd.—The company announce that by reason of the 
continued depression in trade and the need of conserving resources. 
it has been decided to defer payment of 
due on December 31. 


Amalgamated Zirc (de Bavay’s).—A 
reported for the ha'f-year to June 30 last, which, with a further 
transfer of £1,895 from equalisation reserve, left £5,000 at the 
credit of appropriation account. A dividend was paid in October 
absorbing £5,000, and also since the close of the period £1,047 was 
received from shares in other companies.  Lianid 
surplus over liabilities of £219,684, not including 
value of shares in other companies, 


ss of 


the preference dividend 


net profit of £3,105 1s 


assets show a 
£156,697, the 


« FULLERSITE ” 
A SLATE POWDER 


IN GREAT DEMAND 
as the most 
ECONOMICAL FILLER Moulded 


Rubber Goods, Asphaltes and all Bituminous Products. 


for Vuleanite and 


Invaluable as a Paint Base to resist Acids and Alkales. 


ALFRED H. RICHARDS, Port Penrhyn, BANGOR 
LACTIC ACID 
SULPHIONATED OILS 
TANNERS’ MATERIALS 


a ae) 


BOWMANS (WARRINGTON), LTD. 


CHEMICAL MANUFACTURERS 


Moss Bank Works : : : Near WIDNES. 


~ CARBONATE of AMMONIA 
PRECIPITATED CHALK 
(extra light) 
BROTHERS CHEMICAL CO. 
(1922) LTD. 
TRAFFORD PARK, MANCHESTER 





PACKINGS 


FOR EVERY PURPOSE 


Duvals Metallic Packing for the highest Superheated Steam 
last for years. ; 
Benhyco Graphited Steam Packing for High Pressures and Superheat. 
Benhyco Compressed Asbestos Fibre Steam Jointing, Red or Graphited. 
luppers Genuine Flax Hydraulic Packing. Will prevent leakage and 
stand up to Highest Pressures. 


J. BENNETT HEYDE & Co. 


16, NEW CANNON STREET, MANCHESTER 


Tel : City 1364. ** Benhey.”’ 


Will 


Established over 40 years *Grams : 


CREPED OR WAXED LINERS 
CORRUGATEDS, etc. 


For any climatic conditions from Iceland to Bombay 


PAPER CONTAINERS AND PACKINGS OF 
EVERY DESCRIPTION FUR BULK DELIVERY 


UF CHEMICALS 
Manufacturers and Agents: 


W. K. THOMAS & CO. 
CLOCK HOUSE, ARUNDEL STREET, LONDON, W.C.2, 


Tel. : Temple Bar 3731. *Grams : “ Plysack Estrand, London,” 


BRITISH ASSOCIATION OF 
CHEMISTS 


Unemployment Insurance. Over £9,500 paid 
Legal Aid. Income Tax Advice. 


Write for particulars to 1— 


C. B. WOODLEY, 
C.R.A., F.LS.A. 


General Secretary. 


Appointments Bureau 


“ EMPIRE HOUSE,” 
175, PICCADILLY, 


B.A.C. LONDON, W.1 


"Phone! Regent 6611 


DVERTISERS please note that the latest hour at which 
we can accept advertisements for insertion in these 


columns each week is 10 o’clock on Thursday morning. 


APPOINTMENTS WANTED 


(Prepaid—Twenty-seven words 1s. 6d.; every additional nine words 6d.) 
Keplies can be received ‘‘Box , Office of this Journal,” in which case our 
address is included in cost of advertisement, and charged as nine words. 


OYS of good character, well-trained and eager to work, 
will be gladly recommended by the Warden of the John 
Benn Hostel, Bower Street, E.1. 





BUSINESS OPPORTUNITIES 
(18s. per line; minimum charge 8s.) 


— PLENDID Opportunity for Chemist at Orpington Garden 
Estate. Modern Shop; write or call. Shops also avail- 
able on Godstone Road, Whyteleaf, Surrey; particulars on re- 


quest. E. O’SULLIVAN (KENLEY), LTD., Arterial Road, St. 
Mary Cray, Kent. 
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FOR SALE 


(1s, per line; minimum charge 8s. Sixpence extra is charged 
when replies are addressed to Box Numbers.) 


ROUGH’S Patent Indestructible Drums and Kegs, also 

Plain Welded, Double-seamed or Corrugated Drums 

and Kegs, of every description, from 1 to 80 gallon.—4 Upper 

Parliament Street, Liverpool. Telephone: Royal 268s. 
Telegrams: Superdrum, Liverpool. 


YDRAULIC PRESSES AND PUMPS. Large stock in 
London. Price quoted for adapting and erecting.— 
THOMPSON AND SON, Maria Street, Millwall. 


M IXERS by Werner and other makers, jacketed pans, dis- 
integrators, grinders, good stock.—C. F. Davis, LTD., 
Hatcham Road, Old Kent Road, London, S.E.15. 


O DYERS and Artificial Silk Manufacturers.—Special 
Yarn Poles for Cotton, Wool and Silk Dyers, also 


Stove Poles, Dye Boxes, Bobbins, Rollers, Bogies, Yarn Bar- 
rows, etc. Special Lancewood Poles and Canes, superfine 


finish for Mercerisers. Prices on Application. CRAWFORD’S 
TURNING MILLS, Paisley, Scotland 


WANTED 


(18. per line; minimum charge 38. Sixpence extra is charged when 


replies are addressed to Box Numbers.) 


RINDING of every description of chemical and other 
materials for the trade with improved mills.—THOs. 


HILL+JONES, LTD., “Invicta” Mills, Bow Common Lane, Lon- 


don, E. Telegrams: ‘“ Hill-Jones, Pop., London.’’ Tele- 
phone: 3633 East. 


DWARD RUSHTON, SON AND KENYON (Established 
1855). 
Auctioners’ Valuers and Fire Loss Assessors of 


CHEMICAL WORKS, PLANT AND MACHINERY 


York House, 12 York Street, Manchester. 
Telephone: 2517 and 2518 Central, Manchester. 
Telegrams: ‘‘ Russonken, Manchester.’’ 





PATENTS & TRADE MARKS 


(is. per line; minimum charge &%.) 


INGS PATENT AGENCY, LTD. (B. T. King, Regis 
tered Patent Agent, G.B., U.S., and Can.), 146a Queen 
Victoria Street, London, E.C.4. ‘‘ Advice Handbook,” and 


Cons. free; 47 years’ ref. ’Phone: Central 0682. 


DVICE on Protection of Inventions and Registrations of 
Trade Marks. Send for free booklets. REGINALD W. 


BARKER AND Co., Patent Agents, 56 Ludgate Hill, E.C.4. 
(Estab. 1886.) Telephone: City 5140. 


ATENTS obtained, trade marks and designs registered, 
at home and abroad.—GEE AND Co. (Patent and Trade 
Mark advisers to THE CHEMICAL AGE), 51-52 Chancery Lane, 
London, W.C.2. Telephone; Holborn 1525, Established 


1905 
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Metallurgical Section 
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Modern Developments in Metal Cleaning 


RESEARCH in the general principles of detergent 
action has now been applied to the production of 
balanced alkaline cleaning powders having the correct 
wetting, emulsifying, and anti-corrosive properties, 
with a buffered alkalinity range for the removal of 
particular types of grease and the treatment of par- 
ticular types of metal. In the case of metal cleaning, 
the stability of the emulsion which is formed is not 
of the same importance as in textile scouring, as pro- 
vision can be made for continuously skimming the bath 
to remove separated oil. Hydrated aluminium sili- 
cates, aluminium hydroxide and other materials may 
be incorporated to aid in grease removal by the ‘‘ sand 
blast ’’ scouring effect of their particles bombarding 
the grease film. A possible opening also exists for the 
use of salts of sulphonated fatty alcohols which do not 
precipitate in hard water and should therefore elimi- 
nate white spots on cleaned metal attributed to lime 
soaps derived from hard water. For cleaning soft 
metals, such as aluminium, corrosion may be retarded 
by the use of relatively high concentrations of the 
reaction product; colloidal alkalies are valuable inhi- 
bitors of alkali attack on certain metals. It has also 
been found that there is a certain active alkalinity 
range corresponding to optimum cleaning conditions 
for each particular type of metal work, and the bath 
must therefore be buffered to maintain this degree of 
alkalinity whilst in use. Soft duties require a hydro- 
gen ion concentration up to 10, light duty from Io to 
10.5, cleaning for plating purposes from 10.5 to 12, 
whilst in heavy duty the pH range should be 12 to 14. 

It is only within the last few years that degreasing 
with organic solvents has been highly developed, due 
to the introduction of non-inflammable solvents such 
as the chlorinated hydrocarbons. Mere dipping in 
organic solvents, however, has been practised for a 
long time, but petroleum solvents did not fulfil the 


desirable requirements in metal cleaning, as high boil- 
ing residues were liable to leave a film on the surface 
of the metal, whilst zinc and other metallic soaps pro- 
duced by acid greases were insoluble in such solvents. 
Petroleum hydrocarbons, moreover, were lable to give 
fire and explosion hazards. As an alternative, carbon 
tetrachloride, whilst being non-inflammable, had the 


objection that acidity developed and grease accumu- 
lated in the degreasing bath, so that frequent rinsing 
of the metal was necessary; in addition operating 
costs were high, owing to loss by evaporation. 

In the light of experience in metal cleaning practice 
it has therefore been concluded that the successful use 
of organic solvents depends upon freedom from high 


boiling residues, economy in use, and good solvent 
power for all the greases and metallic soaps which 
are liable to occur on the surface of the metal. Such 


solvents, moreover, must be free from corrosive action 
on the metal, and safe in regard to fire, explosion and 
health hazards. These requirements have now been 
admirably met by the introduction of the chlorinated 
hydrocarbons whose boiling points range from 55° to 
160° C. They are good solvents for all greases, oils, 
gums, waxes, resins, etc., and do not leave residue 
on evaporation The most satisfactory product in re- 
gard to stability, and also in respect of hazards, is 
trichlorethylene. This liquid is stable in the presence 
of antioxidants, even with air and light, and does not 
develop acidity at the boiling point at normal pressure ; 
neither do ordinary strip metals catalyse decomposi- 
tion. Further, by the addition of special inhibitors, 
the non-corrosive properties of the solvent have now 
been assured in both liquid and vapour phases. 

The necessity for dipping in one or more baths of 
hot or cold liquid depends on the nature of the 
adherent dirt and the heat capacity and conductivity 
of the metal. Whether or not the metal is ‘‘ liquid 
dipped,’’ the final process is to pass it through hot, 
saturated vapour. Here, owing to the very low latent 
heat of the solvent (about 105 B.Th.U. per lb. for 
trichlorethylene), a heavy condensation takes place on 
every part of the surface of the metal until it attains 
the temperature of the vapour. Grease, oil, etc., dis- 
solved by the trichlorethylene, then runs off with the 
adherent dirt to accumulate at the base of the plant, 
whilst the metal is removed in a clean and dry con- 
dition. The vapour column is easily controlled by 
condensers, which also serve for the recovery of the 
solvent. 

Whilst mineral acids are still commonly used for the 
removal of scale, rust and oxidation films, and also 
for degreasing, it is now established that preliminary 
degreasing by alkali, or still better, by organic sol- 
vents makes the operation more economical and eff- 


cient. At one time it was assumed that the hydrogen 
evolved by the action of acid on metal mechanically 
removed the grease, but it is now known that the 
action of the acid should be confined as far as possible 
to scale and oxide and should not touch the metal 


itself. This has led to the development of special 
inhibitors which retard the action of the pickling acids 
upon the metal. In some cases the action of the acid 
is reduced by 90 to 95 per cent. so far as the metal 
is concerned, whilst it continues to attack scale and 
oxide at the norinal speed. The duration of the time 
required for pickling under these conditions is not 
increased ; neither are there any other disadvantages. 
On the contrary, the efficiency of the process is speeded 


up and made more economical. There is, for instance, 
a saving of acid by preventing its action on the metal; 
the useful life of the pickling bath is prolonged by 
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decreasing the rate at which dissolved salts accumulate ; 
and corrosion of equipment is reduced in consequence 
of the elimination of most of the acid spray. The 
modern inhibitors leave no deposit or film on the 
surface of the metal. They are of foaming and non- 
foaming types, the object of the foam being to 
‘‘ blanket ’’ the tank against acid spray and steam. 


A New Method for Casting Ingots 

AN entirely new method of casting ingots has been 
developed in the United States. The process consists 
in casting in a clover-leaf-shaped mould, cutting off the 
three wings and discarding the central portion. Ingots 
of tool steel weighing from 1,000 to 10,000 lb. have 
been cast with excellent results, and the discarded por- 
tion is only from 10 to 13.5 per cent. of the total 
weight. The ingot is top-poured in the usual way, the 
tips of the three wings being closed and appreciably 
below the level of the metal when the top ‘‘ hot brick ”’ 
is filled. As the ingot solidifies the last part to cool is 
obviously the triangular centre section uniting the three 
wings, and it has been found that this acts as a feeder 
for the wings which, when cooled, are absolutely solid 
from the outer edge to the point of contact with the 
triangular centre. The percentage of material allowed 
for the brick top is less than is customary in square or 
flat ingots; this is probably due to the fact that the 
greater chill surface per unit of area in this type of 
mould (as compared with square and flat moulds) 
causes less relative contraction after pouring has ceased. 


It has also been noticed that there is a very consider- 
able inward shrinkage of the wings, causing the ingot 
to loosen itself in the mould and thereby taking up 
much of the contraction which otherwise would have its 
effect upon the still-liquid metal at the interior. An 
oxy-acetylene torch is used for cutting the ingot as soon 


as it is solid and the mould has been stripped off, a 
small machine carrying the torch being fed horizontally 
by a screw mechanism whilst the ingot is lying on its 
side. 


Alloy Producers and Plant 


CLOSER co-operation between the alloy producers 
and the chemical plant makers would be productive of 
mutual benefits, in which the chemical manufacturer 
would also share. In the first place it would tend to 
decrease the cost of equipment and therefore stimulate 
the interest of the chemical manufacturer, so far as new 
projects are concerned. Secondly, it would bring 
many materials of construction into their proper com- 
petitive positions, giving wider adoption and thereby 
increasing the return on research and development 
from the point of view of the alloy producer and the 
plant maker. Very frequently lower priced metals 
and alloys can be used with just as much economy as 
those enjoying a temporary vogue. Fashion predomi- 
nates in chemical engineering to an unsuspected degree. 
It is the chemical manufacturer who ultimately pays the 
bill—if it is paid by anyone—but the plant maker 


bears the loss when fashion changes. At the moment 


there are far too many alloys being produced, and 
knowledge as to the real limitations imposed upon 
existing alloy s is not as complete as it should be. The 
alloy manufacturers do not publish sufficient informa- 
tion to enable the prospective purchaser to determine 
the most economical materials for his needs. In many 
cases they are content to make a bare statement that a 
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particular alloy is suitable or can be used for some 


definite purpose. A few of them give data upon 
the specific losses caused in contact with various chemi- 
cals or when exposed to exacting conditions in par- 
ticular types of plant. But even here a mere set of 
figures is insufficient to determine the material which 
can be used with the greatest ultimate economy. Cor- 


rosion is not the only factor to be taken into considera- 
tion. Mechanical properties must be stressed because 
they influence the design, and often impose limita- 
tions in respect of weight. We are, of course, 
familiar with simple cases where choice lays between 
stainless stee] and antimonial lead, for the steel is 
superior in both mechanical strength and stiffness and 
component parts of plant can therefore be made of 
smaller cross section. Cost of fabrication is equally 
important, for this varies with different corrosion- 
resisting alloys such as the chrome-nickel and silicon- 


molybdenum steels which are frequently very difficult 
and expensive to machine. The corrosion loss of 
18-8 chrome-nickel steel when handling nitric acid is 
practically, negligible, but 20 to 25 per cent. chrome 
iron is equally resistant, should be cheaper in cost and 
is far easier to machine. Such materials as 18-8 


chrome-nickel steel have also been proclaimed to be 
an ideal material for handling cold 50 per cent. acetic 
acid, but experience has taught some of us that certain 
aluminium alloys are more economical. 


Future Prospects for Aluminium 
THE general policy adopted by the world producers 


of aluminium during 1932 was one aiming at the main- 
tenance of such a level of production that stocks 
should not increase. It is estimated that world pro- 
duction in 1932 was only 60 to 70 per cent. of that 
in 1931, for which year published statistics now show 
107,000 tons in Europe and 110,000 tons in America. 
The United States seems to have suffered most from 
the industrial crisis, production having been cut to 
50,000 tons, whilst imports were negligible. Canada 
also reduced production, but was in a better position 
than other countries as it was possible to exchange a 
large consignment of aluminium for Soviet petrol. It 
is therefore interesting to speculate how the producers 
of aluminium will act under future economic condi- 
tions. With all other metals, including iron, the 
capacity of existing producing plants now largely 


exceeds the needs of increased consumption approxi- 
mating to normal levels, and it is fairly safe to con- 
clude that these plants will have to work at less than 
their rated capacity for some time to come. Whether 
this will apply to aluminium it is difficult to say. On 
the one hand, applications for aluminium are steadily 
growing in number and importance, but, on the other 
hand, new producers are continually setting up. It 
is possible that the metal will find itself in critical 
competition with copper, for whilst the substitution of 
aluminium for copper is admitted to be advantageous 
when the price of the former does not exceed twice 
that of the latter, the recent fall in the price of copper 
has already been seen to have unfavourable effects on 
the sales of aluminium, especially for electrical pur- 
poses. Economic conditions, however, are not inter- 
rupting the work of the Bureau International de 
l’Aluminium, which continues the search for new and 
still wider uses for aluminium as well as its alloys. 
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Investigations on Non-Ferrous Metals 


Annual Report of the Research Association 


THE annual meeting of the British Non-Ferrous Metals Re- 
search Association was held at Birmingham, on June 19. The 
meeting was followed by a luncheon at which Mr. Thomas 
Bolton presided, the principal speakers being Sir Harold 
Hartley, F.R.S., vice-president of the London, Midland and 
Scottish Railway Co., and Sir Frank Smith, secretary of the 
Department of Scientific and Industrial Research. 

Speaking as chairman of the Council of the Association, 
Mr. Bolton said that from the earliest days of mechanisation 
fears had been expressed as to what would become of dis- 
placed labour. The economists of those days replied that the 
stimulus of production would increase demand. Those 
economists proved to be true in their prediction; but if they 
were to try to apply a parallel between the state of affairs 
then and those of the present day, they would realise there 
was an enormous difference in proportion. With mechanisa- 
tion going on all the world over, and over-production at the 
same time, the probability of the men displaced being re- 
absorbed in some industry was small indeed. They arrived 
at a state of affairs in which the services that could be ren- 
dered by a whole class of the community—in return for which 
they expected to receive the means to live—became super- 
fluous; therefore they had got to receive services from the 
rest of the community for which they gave nothing in return. 


An International Problem 


Many suggestions had been made for dealing with this state 
of things, and one of them was that the only logical way of 
meeting the position was by a shorter working day. If 
shorter hours would have any effect, it obviously meant that 
the total number of man-hours required in a factory must be 
spread over a larger number of workmen. It was very diffi- 


cult, indeed, for anyone to start as a pioneer to bring about 
a change of this kind. He thought it would probably be a 
matter of international arrangement. 

Sir Harold Hartley also touched on the subject of the 
mechanisation of industry, where, he said, there was need of 
a flan. In that Association they had groups of manufac- 
turers of diverse interests, rivals in business, who, neverthe- 
less, could bring those varied interests together under the 
zgis of that body. They did it because they saw in the re- 
search work conducted by that Association an opportunity of 
deriving information that might go far in helping them to- 
wards a solution of their own particular problems. He sug- 
gested the advantages of such a procedure were not limited 
to research. There was a much wider scope for co-operation, 
and, possibly in that association, which had established a 
community of interests between all its members, they saw the 
seeds of a further co-operation which might lead to a co- 
ordination of other interests which would enable them to be- 
come coherent and speak with one voice to a bargain. That 
seemed to him the greatest thing about their Association—it 
contained the nucleus of a plan. 

Sir Frank Smith also dealt with the question raised by the 
chairman, and urged that the world was now far richer in 
knowledge, in technical processes and in leisure than it had 
ever been in its history. 


Progress of the Association 


The report of the Association for the year ended December 
31, 1932, discloses the remarkable fact that in spite of con- 
siderable difficulties, largely due to the unparalleled indus- 
trial depression, output of work in 1932 was higher than in 
either of the two previous years. Expenditure on research 
and development was, in fact, greater than in any year since 
1928, and the considerable increase in the activities of the 
information service and in the technical inquiries dealt with 
indicate a welcome appreciation by members. The need for 
a larger regular income is greater now than at any previous 
time in the Association’s history. 

While the aprointment of Professor R. S. Hutton as the 
first Goldsmiths’ Professor of Metallurgy in the University 
of Cambridge was gratifying to members, the end of a director- 
ship which nearly coincided with the total existence of the 
Association was felt as a severe loss by all who had the wel- 


fare of the Association at heart. Dr. Hutton’s resignation 
took effect on September 30, 1932, and some of the Associa- 
tion’s leading supporters expressed their appreciation of his 
splendid services at a presentation luncheon held on Decem- 
ber 13. Dr. H. Moore, director of metallurgical research at 
the Research Department, Woolwich, was appointed to suc- 
ceed Dr. Hutton. He resigned his post under the War Office 
and took up his duties with the Association on October 1, 1932. 

Reference was made in the previous annual report to the 
abnormal number of resignations. Fortunately this has not 
continued, and although a long interval elapsed without any 
accessions to membership there were distinct signs, towards 
the end of the year, of a revival in this respect. New mem- 
bers enrolled in 1932 were The Tata Iron and Steel Co., Ltd., 
Edison Swan Cables, Ltd., and Aluminium and Chromium 
Coatings, Ltd.; several others have since joined. The num- 
ber of subscribers rose from 159 in 1920 to 207 in 1931, but 
Was 195 in 1932 when the annual industrial subscriptions 
amounted to £13,357. 

Early in the year the International Tin Research and 
Development Council was constituted, controlling substan- 
tial funds of which an important part was to be devoted to 
research connected with the use and applications of tin. It 
was not until towards the end of the year that the organisation 
of this body was sufficiently complete to enable it to approach 
the Association with a view to co-operation in research. Al- 
though the negotiations then set on foot were not completed 
during the year it may be mentioned that they have since 
been brought to a satisfactory conclusion. The Association 
maintained without interruption the fruitful and industrially 
important research on the improvement of tin coatings which 
it had instituted at the Research Department, Woolwich, with 
the support of British tin producers, some time ago. 


New Research Work 

During the year 1932 the various researches which are being 
carried out by the Association, either in its own laboratory or 
extra-murally, have made good progress in nearly every case, 
and brief notes on each are given below. A certain amount 
of new investigation has been started during the year but the 
advances made in the initiation of important research work, 
for which there is a real need, have not been as great as 
desired, largely owing to financial considerations and ques- 
tions of economy. 

As an extension of the work coming under the direction of 
the Galvanising Sub-Ccmmittee a new research on zinc coat- 
ings has been started in the University Metallurgical Labora- 
tories at Cambridge, under Dr. U. R. Evans, Mr. S. C. Brit- 
ton being the investigator. This research, the commence- 
ment of which was foreshadowed in the previous annual re- 
port, is divided into two parts, testing of zinc coatings and 
corrosion of galvanised hot-water tanks. These related sub- 
jects are badly in need of investigation, and practical results 
are likely to be of immediate benefit to manufactures and 
users of galvanised articles. 

The important and extensive research on the influence of 
impurities in copper, which has been carried out for the Asso- 
ciation over a period of many years at the National Physical 
Laboratory, reached a stage during the year 1932 at which it 
was considered advisable to round off the detailed laboratory 
study of the effects of various combinations of different ele- 
ments on the properties of copper, and to concentrate on the 
investigation of the influence of the more important imfuri- 
ties in copper cast in large ingots. In this work member firms 
primarily interested in copper are generously co-operating and 
are providing, for examination by the investigators, ingots 
up to two tons in the case of deoxidised copper and up to five 
tons in the case of tough pitch copper. During the year con- 
siderable development in the Association’s work on copper has 
taken place in other directions, in view of the rapidly increas- 
ing importance of Empire copper. In this connection the Asso- 
ciation is co-operating with other interests in questions of 
standard methods of chemical analysis for bismuth, and in 
the further application of spectroscopic methods to the deter- 
mination of very small percentages of this impurity. 
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\rising out of a request for information by a member, atten- 
tion was also given to the question of estimating the rate of 
wear of plated and other metal surfaces under conditions of 
polishing rather than abrasion. For this purpose apparatus 
has been designed and made in the Association’s workshop to 
adapt an ordinary metallographic polishing machine for 
making tests of this description and some interesting results 
are being obtained. 

In connection witn the research on ailoys for high tempera- 
ture service, equipment for melting iz vacuo or in controlled 
atmospheres was necessary, and for this purpose suitable 
apparatus auxiliary to the high frequency induction furnace 
has been designed and constructed in the Association’s work- 
shop. Equipment required for carrying out the creep tests 
ov lead and lead alloys, in connection with the research on 
frost bursting of water pipes, has been designed by Dr. J. 
McKeown. ‘this provided for the testng of six specimens 
under dead loading and three specimens in lever machines 
At present these machines are being used for tests at room 
temperature, but they will be available for tests on other 
materials at elevated temperatures. 

he laboratories of the Association, however, are still in 
need of addijional equipment for which funds are not at pre- 
sent available. There is, unfortunately, a complete absence 
of means of testing practically the working properties of 
materials, either hot or cold, and the handicap experienced 
owing to the lack of experimental rolls and a small power 
forging hammer is very definite. Other outstanding needs 
are wire drawing equipment, fatigue testing machine, bearing 
metals testing equipment, abrasion testing machine, arc weld- 
ing plant, small liquid air plant, and X-ray installation. 


Effect of Impurities in Copper 


Che work of this research during the year has been con- 
cerned mainly with nickel-oxygen-copper, nickel-antimony- 
copper, nickel-arsenic-copper, nickel-arsenic-oxygen-cor per, 
and nickel-bismuth-antimony-oxygen-copper. Good progress 
has been made with these investigations and in addition, 
valuable has the identi- 
fication of impurities in copper by 
The sub-committee res- 
ponsible for this research, at a meeting held in the autumn, 
made important modifications in the plan of work. It was 
decided to round off the laboratory work in hand and to con- 
centrate in the immediate future, with the co-operation of 
manutacturers, 


done in connection 
constituents formed by 
means of micro-chemical analysis. 


work been with 


on an investigation of the effects of impurities 
in large ingots produced on a works scale, with respect to 
such aspects as distribution of impurities in large ingots and 
their influence on rolling and other properties. 

Considerable progress has been made during the year in 
that branch of research in which the relative resistance to 
tarnishing and the ease of maintenance of brightly polished 
surfaces of metals and alloys are being determined. A large 
variety of suitable samples of materials (generously provided 
by the co-operation of various sections of industry) have been 
exposed, both outdoors and indoors. In each case one set of 
samples has been exposed continuously, and another has been 
cleaned at intervals. At suitable periods the specular and 
diffuse reflectivity values of all the samples have been mea- 
sured, and in the case of the outdoor specimens a careful 
record of atmospheric conditions has been maintained. In 
this connection assistance has been received from the D.S.I.R. 
and the Meteorological Office by the loan of suitable instru- 
ments. It is anticipated that a final report on the outdoor 
specimens will be made available during 1933. 


Electro-Deposition 
Many branches of 
metals, undertaken 


research in 


the electro-deposition of 
mainly for 


Government services, have 
made good progress in the large and well-equipped electro- 
deposition research laboratory at Woolwich, under Mr. D. J. 
Macnaughtan, succeeded in the latter part of the year by 
Mr. A. W. Hothersall. By the Association’s arrangements 
with the Research Department, Woolwich, the results of much 
of this work became available to members. A report on the 
adhesion of electro-deposited nickel to brass has been pub- 
lished. Mr. Hothersall gave an account of this work, on 
October 31, 1932, to a well-attended joint meeting in Bir- 
mingham of the Association and the Electro-Depositors’ 
Technical Society. The keen discussion which followed 
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brought out the practical value of research of this type. 
The object of galvanising research has been to elucidate the 
various factors affecting the galvanising process for the im- 
provement of the process and the resulting product. During the 
year experimental work has been carried out on the action of 
the flux and the behaviour of different types of fluxes, the effect 
of varying composition of the bath on the type of coating pro- 
duced, and the action of various fluxes as affecting the flow 
of zinc of varying composition, while preliminary experiments 
have been made with regard to the production of spangle. 
Important results from these small scale experiments are to 
be verified by work on a larger scale. A paper by Mr. E. J. 
Daniels on ‘‘ Some Reactions occurring in ‘ Hot-Dipping ’ 
Processes ’’ has been published by the Institute of Metals. 
Aluminium Castings 

Important progress has been made in research on alumin- 
ium castings which is being carried out at Birmingham Uni- 
versity under the direction of Professor D. Hanson. During 
the year a number of factors affecting the amount and distri- 
bution of unsoundness occurring in castings as a result of the 
reaction between liquid or solid aluminium and water vapour 
have been investigated. This work has increased consider- 
ably our knowledge on the subject, and members primarily 
interested in the production of aluminium castings have made 
practical use of the results obtained. Developments in con- 
nection with the production of gas-free castings have also 
taken place and give promise of leading to methods and pro- 
cesses of much importance to the industry. 

Wide interest has also been expressed in the first results 
of research on the improvement of tin coatings published by 
the Iron and Steel Institute and discussed at meetings in Lon- 
don and Swansea, which have yielded efficient and practical 
methods of detecting and determining porosity in tin plate 
and other tin coatings. This is an important step in the 
study of the causes and prevention of porosity. The research 
is in progress at the Research Department, Woolwich, and 
during the year has included work on the electro-deposition 
of tin and on the effect of heating and bending on the porosity 
of tin plate 


Alloys for High Temperatures 


[his research has been mainly concerned with examining the 
possibility of developing useful new alloys for high tempera- 
ture service by the addition of various elements to a base of 
80/20 cupro-nickel. The exploratory work on the addition 
of aluminium, both to an 80/20 cupro-nickel base and also to 
a base with varying nickel content, and a preliminary survey 
of the silicon alloys, have been completed. In both these 
fields alloys have been found which give promise of useful 
commercial application, both with regard to maintenance of 
strength and resistance to steam corrosion at elevated tem- 
peratures. The research is being continued, in accordance 
with the original scheme, by exploratory work on the effects 
of adding other metals such as molybdenum, tungsten, vana- 
dium, etc. 

In condenser tube corrosion the work has fallen into three 
main sections. In the first place, the investigation of alu- 
minium-brass condenser tubes containing varying amounts of 
arsenic has been rounded off, and trials on the behaviour of 
these tubes have been carried out in the experimental con- 
denser. Secondly, extensive work in connection with the ap- 
parently anomalous behaviour of certain cupro-nickel con- 
denser tubes has brought to light a number of important fac- 
tors and their effect on the resistance of cupro-nickel tubes 
to various types of corrosion. Thirdly, the use of potential 
measurements, for the elucidation of the nature of the corro- 
sion taking place when condenser tubes are attacked, has 
been explored and developed, results indicating that the 
method is likely to be very fruitful in the study of the complex 
problems involved in corrosion attack, and in the develop- 
ment of protective films. 


pares 


Improved Zinc Coatings 
Work on zinc coatings was commenced at the beginning of 
April, 1932, at the University Chemical Laboratory, Cam- 
bridge, by Mr. S. C. Britton, who, under the direction of Dr. 
U. R. Evans, is attacking two distinct problems. The first 


of these is the development of an improved method of testing 
This section of the work has been undertaken 
largely at the request of the British Standards Institution, in 


zinc coatings. 
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view of the fact that the commonly accepted Preece test is 
uncertain and of doubtful value, and that there is no gener- 
ally accepted alternative test. Preliminary work has already 
indicated the likelihood of the evolution of a suitable and 
reliable test for zinc coatings. The second problem is the 
corrosion of galvanised hot-water tanks. This is undoubtedly 
a serious question, the urgency of which has been brought 
to the notice of the Association through its members and the 
Building Research Station. Particulars of failures occurring 
in service are being systematically collected and suitable 
cases are investigated. Experimental work is being carried 
out with the object of elucidating the factors involved in the 
corrosion of galvanised steel in the conditions obtaining in 
hot-water tanks, the ultimate aim being the development of 
methods whereby corrosion may be averted. 


Development Work 

The main purpose of the Association’s development depart- 
ment is to keep in’ touch with members with a_ view 
to assisting them in the application of research results to 
industry, and much thought has been devoted to the question 
of the most satisfactory methods of securing the direct and 
continued contact which is felt to be so necessary. It is 
essential that individual members of the development staff 
be fully familiar with the work of the Association, and in the 
case of newly appointed officers some considerable time must 
be devoted to a study of the Association and of its activities. 
Effecting contact with a numerous and scattered membership 
is a matter of some difiiculty and several different methods 
are being employed. Personal visits are undoubtedly the 
most satisfactory way and every effort is being made to extend 
such visits where they are acceptable, particularly to members 
who have hitherto availed themselves to a comparatively 
small extent of the service which the Association has been 
able to give. Visits of members themselves to the Associa- 
tion’s headquarters are equally desirable and are always en- 
couraged. It is rarely that a visiting member fails to find 
matter of interest and importance to him in one or more sec- 
tions of the development department’s exhibition, which is 
continually being extended and brought as far as possible up 
to date. 

With a view to bringing this exhibition more to the notice 
of members an innovation was introduced at the Association’s 
annual general meeting and luncheon at the Savoy Hotel in 
June, 1932, when a number of typical exhibits from the de- 
velopment department exhibition were shown. This provided 
an unusual opportunity for members attending this meeting 
to see something of the technical side of the Association’s 
work. Another direction in which the development depart- 
ment has provided personal service is in connection with tech- 
nical inquiries. Members have always been encouraged to 
submit to the Association inquiries on technical points on 
which some difficulty has been experienced or further informa- 
tion is desired. In such cases the inquiry is, if possible, dis- 
cussed personally with the member concerned, since this 
procedure leads to a fuller understanding of the problem and 
frequently to a more complete and satisfactory answer. 

B.N.F. Ternary Alloys of Lead 

Matters concerning the issue of licences under the Associa- 
tion’s patent are now being handled by the development de- 
partment. In addition to the British licences, a number of 
licences for cable sheathing and water pipe manufacture have 
been granted in foreign countries, the terms of the licence in 
each case being such that the rights of British manufacturers 
are adequately safeguarded. 

In this country the use of the alloys for cable sheathing 
is extending, and nearly 4,000 tons were used for this purpose 
during 1932. In the early part of the year a booklet was 
prepared surveying the results of the Association’s research 
from the point of view of its application to cable sheathing 
manufacture and this readable and practical summary has 
been found to be most helpful to both manufacturers and 
users. The application of the alloys for building purposes 
such as water pipes, roofing sheet, etc., having begun at a 
later date, has naturally, at this stage, not advanced so far 
as their use for cable sheathing. The progress made, how- 
ever, has been satisfactory and an increasing number of water 
authorities have approved the use of the alloys for water pipes 
within their respective areas. The use of the standardisation 
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mark by manufacturers involves work on the part of the Asso- 
ciation in controlling the quality of the pipe, but every effort 
is made to deal with this service in a manner which does not 
cause delay or inconvenience to the manufacturers concerned. 

In some respects the application of the materials has been 
delayed by the absence of more precise knowledge as to their 
behaviour in service or during manufacture. ‘The variations 
in extrusion fractice in making either lead or ternary alloy 
pipe were not generally known, and with a view to providing 
information on this point comparative tests have been made 
ot the conditions for the extrusion of lead and ternary alloy 
pipe in an ordinary pipe press. As a result of this work the 
pressure and speeds of extrusion for the two types of material 
were measured under usual manufacturing conditions and 
the information obtained is of considerable value to the manu- 
facturer who is dealing with the alloys for the first time. 

Lead v. Ternary Alloys 

From the point of view of the user information is required 
concerning various points affecting the behaviour of the mate- 
rials in service. In this connection tests have been made on 
the relative tendencies of lead and ternary alloy (No. 2) 
water pipes to sag between points of suspension. In experi- 
ments run for a period of over twelve months pipes of differ- 
ent sizes in the two materials were supported in unusually 
long spans in order to obtain information more quickly. The 
results of these tests show that there is no appreciable dif- 
ference in behaviour between commercial lead and ternary 
alloy No. 2 in equal or equivalent weights in this respect. 

In considering the use of ternary alloy piping underground, 
information on the soil corrosion is desirable. A considerable 
amount of experimental work has been done on a laboratory 
scale, the results of which show that in general the ternary 
alloys are at least resistant as lead to the types of corrosion 
liable to be encountered in such service. In order, however, 
to apply more fractical tests, arrangements have been made 
in co-operation with Rothamsted Experimental Station for the 
laying of lengths of pipe in different materials in localities 
where soils of different types are encountered. In each case 
sets of pipes in commercial lead, ternary alloy No. 1, ternary 
alloy No. 2, and copper have been laid in sufficient numbers 
to allow duplicate samples to be taken up after periods of 
one, three, and five years. The deterioration of each speci- 
men when taken up will be measured not only by visual 
examination and loss in weight, but by the decrease in hy- 
draulic bursting strength. 

Tellurium Lead 


During the past year a new material has been brought for- 
ward by Associated Lead Manufacturers, Ltd., who are mem- 
bers of the Association. This material is lead alloyed with 
only 0.05 to 0.06 per cent. tellurium, and undoubtedly pos- 
sesses very interesting properties. The manufacturers con- 
cerned brought it to the notice of the Association at an early 
date and kindly provided samples for examination, which is 
being carried out by the research department, chiefly in con- 
nection with the research on the frost bursting of water pipes, 
with the co-operation of the development department. In 
addition to this examination of fundamental properties, sam- 
ples of tellurium lead are to be included in the work on soil 
corrosion described above, and also probably in the experi- 
ments on roofing sheet. 








Copper as a Building Material 

CoOpPER houses were on view at the German Building Exhibi- 
tion in 1931, and also at the Paris Colonial Exhibition in the 
same year. According to Dr. F. Gerber, writing in “ Metall- 
birse,?? June 10, 1933 (page 734), the attractive physical and 
chemical properties of the metal are again arousing interest 
in German building circles, particularly in connection with 
the small and medium-sized types of houses. The cost of a 
two-storied seven-roomed house is declared to be 16,850 marks, 
inclusive of foundations. central heating installation, sanitary 
fittings and built-in cupboards. For a three-roomed house, 
a figure of 8,970 marks is quoted. Among the indisputable 
advantages of copper houses are safety from earthquake, 
lightning and fire. Reduction in insurance premium can con- 
sequently be achieved. Suitable insulating devices enable the 
heating costs of the copper house to be reduced by 50 per 
cent., as compared with an ordinary brick house. 
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Some Recent Metallurgical Patents 


Preducing Spongy Iron 

IN the production of spongy iron, according to Specification 
No. 390,049, of A. Folliet and N. Sainderichin, blast-furnace 
dust, ores, or like ferruginous material is mixed with fuel in 
a finely-divided state containing carbon equivalent to that in 
an amount of coal weighing 10-15 per cent. of the weight of 
the ore, etc., for low-grade material and not exceeding 30 fer 
cent. for concentrates, and the mixture is fed progressively 
with increasing temperature through a refractory chamber, 
jets of air previously raised to a temperature of 750-850° C. 
being injected into the mixture in the final heating zone. The 
ores, etc., may be moistened with water before admixing with 
the fuel. 


Flotation Processes 


DEXTRINS or starches which have been treated with hydro- 
gen chloride, inorganic chlorides, or organic acid chlorides are 
added to coal slurry to render non-floatable the constituents 


of the coal other than fusain without affecting the floatability 
of the latter, as described in Specification No. 389,401, of 
Erz-U. Kohle Flotation Ges. The fusain is floated off prefer- 
ably by the use of wood tar oils of low boiling-point and a 
slightly dissociated alkali such as sodium carbonate or water 
glass is then added to the slurry so that on addition of known 
oils the vitrain and durain can be floated. A substance which 
splits off hydrogen chloride such as a chlorine-substituted 
hydrocarbon may be used in conjunction with the treated 
dextrin or starch. 


Treating Metallic Surfaces 


ALUMINIUM or aluminium alloy articles having a surface 
oxide layer produced electrolytically are treated with a solu- 
tion, preferably hot, of a substance or substances adapted to 
soften and loosen the oxide layer and make it flexible, the 
oxide layer being then impregnated with filling, binding, or 
insulating substances such as paraffins, oils, waxes, lacquers, 
or resins. According to Specification No. 388,787, of Verein- 
igte Aluminium-Werke Akt.-Ges., the softening and loosening 
substance may be a hydrate or carbonate of an alkaline-earth 
metal or an alkali metal, or inorganic acid, a salt of an alkali 
metal, e.g., potash alum, or an aluminium or chromium com- 
pound such as an aluminium or chromium soap. Examples are 
given of an aluminium wire electrolytically oxidised in a mix- 
ture of oxalic and chromic acids and then treated in a caustic 
soda solution at 30° C., washed with cold water, treated with 
nitric acid to neutralise the caustic soda, and impregnated by 
dipping in molten paratiin; and of an aluminium wire electro- 


lytically oxidised in sulphuric acid and then treated in a solu- 
tion of potassium chlorate at 30° C. and impregnated by coat- 
ing with varnish or lacquer. 


Refining Aluminium 


A REFINING agent for removing oxides and gases from 
molten aluminium and aluminium alloys comprises one or 
more chlorides or a mixture of chlorides at _ least 
one of which is liquid, in admixture with an _ inert 
absorbent substance other than charcoal, for exam- 
ple, kieselguhr. According to Specification. No. 389,020 
of K. Schmidt Ges., the liquid chloride may be carbon 
tetrachloride, and the mixture may comprise also a bifli- 
coride. The refining agent may be enclosed for use in a con- 
tainer of aluminium or of the aluminium alloy to be refined 
or of one of the components of the alloy. Specification No. 
359,054 of Aluminium, Ltd., describes a process for reducing 
the iron content of aluminium or aluminium alloys comprises 
the addition of magnesium to the molten metal or alloy and 


the separation of the melt into rortions in the lower of which 
the iron has become concentrated. The melt is preferably 
covered with a flux, and is allowed to stand for at least 5 
minutes before separation, preferably at a temperature just 
above that at which the least fusible constituent of the melt, 
other than the iron, will solidify. The amount of magnesium 
added may be 5-60 per cent. The magnesium-rich product may 
be diluted with aluminium to form an aluminium-magnesium 
alloy containing, say, 5 or 10 per cent. of magnesium, and the 


iron-rich product may be used for refining steel. 


Tantalum Carbide Alloys 


A HARD composition comprises tantalum carbide, a carbide 
of a metal of the sixth group of the periodic classification of 
the elements, for example, tungsten carbide, and a metal of 
the iron group is described in Specification No. 389,564 of 
British Thomson-Houston Co., Ltd. Preferably the carbides 
are present in equal proportions by weight. Tantalum car- 
bide is prepared by firing an intimate mixture of the powdered 
metal and carbon in a closed graphite tube in a hydrogen fur- 
nace at about 1,550°-1,600° C., and tungsten carbide may be 
prepared in a similar manner. The carbides are mixed with 
the powdered binding metal, pressed into shape, and sintered 
at 1,400° C. 








Lead and Lead Ores 


A Notable Contribution to Technical Literature 


IN view of the widespread importance of the lead industry, the 
new and revised edition of ‘‘ Lead ’”’ (Stationery Office, 4s.) 
issued by the Imperial Institute, will be welcomed by all 
interested in this subject. The British Empire supplies 26 per 
cent. of the world’s production of lead, and three Empire 


countries are amongst the leading producers, Australia being 
third, Canada fourth, and Burma seventh. 

The bulk of the book (183 pages) consists of a summary of 
information concerning the occurrence, geology and mining of 
lead ores; and no country, British or foreign, in which occur 
lead deposits of present or potential economic interest, is 
neglected. An interesting feature is a list of principal mines, 
smelters and refiners in the British Empire, which will be 
be useful for reference. There is also given an account of 
the concentration and metallurgy of lead ores, and the 


numerous industrial uses for the metal, its alloys and com- 
pounds. The metallurgy of the base metals, it is pointed 
out, has been revolutionised by the development of concentra- 
tion by flotation, and this process as applied to lead ores at 
Broken Hill, New South Wales, is fully described. The 
section devoted to the metallurgy of lead includes an account 
of the latest improvements in the refinery at Port Pirie, South 
Australia. This plant is unique in that the process is continuous, 
a steady stream of metal continuing through all stages until 
the market lead flows into the mould of the casting wheel. 
The composition of this metal, together with that of a number 
of commercial leads, is shown in an interesting table which 
also gives the requirements of some standard specifications 
for lead in use in Great Britain and the United States. 

rhe section devoted to uses of lead, briefly describes 
modern development in regard to lead alloys and pigments, 
and tables are given summarising the composition of lead- 
base bearing alloys, type metals or printers alloys, soft 
solders, fusible alloys, bronzes and regulus metal. Methods for 
the manufacture of lead pigments are also brieflly described. 
Another useful feature of the volume is the inclusion of 
statistics showing the trade in lead and its compounds during 
recent years in the chief lead producing or consuming coun- 
tries. The extent to which the literature of lead has been 
combed in the preparation of the Imperial Institute’s publica- 


tion is indicated by the bibliography, which runs to no less 
than 26 pages. 








THE recovery of zinc and lead from blast-furnace slag at Trail, 
British Columbia, is dealt with in the ‘‘Canadian Mining and 


Metallurgical Bulletin.’? This article, the subject of a paper 
by Mr. G. E. Murray at the annual general meeting of the 
Canadian Institute of Mining and Metallurgy, gives interest- 
ing information relative to the zinc-fuming process adopted by 
the Consolidated Mining and Smelting Company of Canada, 
Ltd., in the treatment of zinc-bearing lead blast furnace slag 
at Trail for recovery of metal which might otherwise be 
wasted. The plant established by the company is now capable 
of saving 100 tons of zinc daily, which was previously irre- 
coverable. The cost of developing this by-product has been 
considerably less than would have been required to develop a 
mine of similar tonnage. The bulletin can be consulted at 
Canada House, Trafalgar Square, London, S.W.1. 
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Tin Research and Development 


HAVING more or less succeeded in equalising supply 
and demand, the tin-producing industry must now 
make efforts to increase the demand for the metal. The 
position cannot be regarded as satisfactory so long as 
production and exports are severely restricted, for 
under these conditions working costs are high, and 
there 1s always the possibility that one or more of the 
producing countries may decide to withdraw from the 
scheme. Only when the consumption of the metal 
reaches a scale which will allow the mines to work at 
full capacity without endangering the price level, will 
it be possible to announce that the industry has been 
restored to a healthy condition. Apparently this is 
recognised by the International Tin Committee, which 
has now taken steps to set up a Tin Research and 
Development Council for the purpose of stimulating 
consumption, ‘This council will endeavour to open up 
new outlets for the metal and consolidate existing 
markets, and in this work it will be assisted by the 
Governments of the principal tin-producing countries 
of the world—Malaya, Bolivia, Dutch East Indies, 
Nigeria and Siam. A special Research and Develop- 
ment Committee had also been set up in the United 
States, to work in close co-operation with the Inter- 
national Council. It is claimed that the sales pro- 
gramme which has been formulated will stand com- 
parison with the marketing arrangements of the largest 
and most the 
world. Research will be directed to all the most press- 
ing problems which concern the industrial applications 
of tin. 

The history of tin restriction has been one of suc- 
: Restric- 
tion was orginally adopted as a temporary measure, 
for it was assumed that over-supply would be corrected 
in the space of two years. Malaya submitted to a con- 
siderably greater handicap, as compared with its 
associates, than was originally contemplated; and 
when asked to consider the prospect of prolonged or 
even permanent restriction the Malayan producers 
could show many factors which came into play although 
they did not arise in the original restriction proposals 
which were limited to a period of two years. Restric- 
tion actually came into force in February, 1931, and as 
extended at the end of 1932, it will now continue until 
August, 1934. By that time the Tin Research and 
Development Council should have something to show 
for its establishment. The longer artificial control con 
tinues, the more difficult it will be for the industry to 
regain its position. Time has shown the economic 
strength of a very large amount of the Malayan produc- 
tion, and Malaya would ultimately benefit if the 
industry was free from control and tried to 
recover itself on the basis of a strictly competitive 


progressive business organisations in 


cessive failures to foresee the course of events. 


world price. We have already witnessed the failure of 
other cartels in the mining and metallurgical industries. 
It seems that it is always better to face the trouble 
rather than defer it. When the present scheme started 
it was claimed that 85 per cent. of the world’s output 
was under effective control, but the production of 
restricted countries, including Siam, is now estimated 
to be 81 per cent. 

Tin has one great disadvantage as a metal, for it is 
lower in the electromotive than iron, and 
theoretically when its surface is broken so that both 
metals are in contact with a conducting solution, the 
tin stimulates corrosion. It has been shown, however, 
that in contact with certain vegetable and fruit acids 
the metal is slightly more electropositive than iron, and 
should therefore find extended uses in the canning 
industry. Zinc, which is also employed as a protective 
coating, owes its value to the fact that in contact with 
the atmosphere it forms a basic carbonate which 1s quite 
adherent ; its position in the electromotive series with 
reference to other structural metals, particularly 
is very favourable. The greatest 


series 


iron, 


users of electro- 


deposited tin are the motor car and electric refrigerator 
industries, especially in the United States; zinc is used 
extensively in electro-deposition, for the protection of 
electrical cables and mains. 
possible new openings, and if the new Tin Research 
and Development Council devotes untiring energy to 


Tin should have many 


its work it will be duly rewarded. The future may 


then see aluminium, nickel and tin, as a trio of metals 
having the widest industrial uses. The aluminium 
industry has made exceptional strides, and the pro- 
ducers are still confident that many still remain 
undiscovered. They have fostered their development 
scheme by promoting international competitions for the 
suggestion of new uses for the metal, and the tin pro- 
ducers might profitably do likewise. 

The report of the sub-committee on tin at the World 
Economic Conference shows that discussion of the 
existing international scheme of control did not elicit 
any subtantial criticisms of the scheme and no alterna- 
tive methods of control were proposed. 


uses 


The sub-com- 
mittee was of opinion that the scheme is framed on 


sound lines and that it has been largely successful in 
achieving its main objectives, and it is in the interest of 
the producing countries to increase their production 
quotas whenever the situation permits. It was also of 
the opinion that all the countries which now produce 
the metal in appreciable quantities and are not at 


present participating in the control scheme should be 
asked to enter into negotiations with the International 
Tin Committee in order to secure their adhesion to the 
scheme on the basis of a flat rate quota fixed with due 
regard to the special circumstances of each country. It 
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was suggested that, in determining the initial flat rate, 
the basis of negotiation should normally be the level of 
production in 1932; that provision should be made for 


the increase of the original flat rate from time to time; 
and that a standard tonnage should be fixed for each 
country. To facilitate the negotiations which are now 
taking place for the conclusion of a new three-year 
b-commiuttee recommends that the 
Governments of Australia, Belgium, China, France, 
India, Japan, Mexico, Portugal, the United Kingdom, 
and the Union of South Africa, should be requested 
to nominate a representative to enter negotiations with 
the International Tin Committee. 


Sintered Nickel Powder 

EXTENSIVE advantages are being claimed for the 
process of fabricating articles in nickel and nickel alloys 
by sintering finely divided nickel powder to compact 
form. The powder in question is produced from nickel 
carbonyl. Its high degree of purity and freedom from 
contamination ensured by the use of lower temperatures 
and the elimination of the melting operation, gives 
good workability and mechanical and physical proper- 
ties of very high order to the final sintered product. 
By varying the degree of sintering and compression, 


and by the selection of suitable 


agreement, the su 


moulds, it is possible 
to produce either porous or compact masses of any 
desired shape. The commercial practicalility of the 
process has already been demonstrated in the manu- 
facture of wire, strip and sheet. The process can also 
be successfully applied in the production of bi-metallic 
strip, which can be built up by treatment of super- 
imposed layers of the constituent powders or by sinter- 
ing one constituent in powder form upon a compact 
form of the second constituent. A further potential use 
of the powder sintering process lies in the welding of 
metallic parts by the interposition of a layer of the 
powder and subsequent sintering to produce diffusion 
and adhesion. A paper on this subject appeared in 
‘* Metallwirtschaft,’’ May 19, 1933, page 281, where 
Hamprecht and Schlecht point out that nickel-iron, 
nickel-manganese and other alloys can be produced by 
intimate admixture of a finely divided form of the 
alloy elements with nickel carbonyl, and the subsequent 
sintering of the product. 


A Proposed Foundry Degree 

A COURSE in foundry technology in its widest sense, 
ultimately leading to the conferment of a degree, is to 
be inaugurated at Shefheld University, under the direc- 
tion of Dr. J. H. Andrew. As pointed out by one of 
our contemporaries, the City of Sheffield has a tradi- 
tion in the production of castings, especially steel cast- 
ings, which has made its name familiar throughout the 
industrial world. The metallurgical department of the 
University there is also well adapted to give such a 
training, as it possesses the essential equipment and a 
competent technica! staff. | Additional equipment for 
the foundry has already been offered by some of the 
firms who supply the needs of the industry. For some 
years past the Institute of British Foundrymen has 
worked strenuously to promote a course of comprehen- 
sive training, and its efforts are now to be rewarded. 
The proposed course should eventually have an influ- 
ence in raising the status of the industry to a position 
comparable with other industries that set a high stan- 
dard of intellectual attainment, providing a correct 
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blending of theory and practice is maintained and 
students are not led to believe that academical know- 
ledge is all-sufficient. Various subjects will have to 
find a place in the curriculum, but special consideration 
must be given to the subjects actually chosen and the 
time allocated to each of them. The success of the 
proposal also depends on the extent of the support 
which it from the foundrymen, 
foundry-owning firms, and the users of castings. 


Metals for Canning Equipment 


SOME useful data on the corrosion of various metals 


receives industry 


in a I per cent. solution of citric acid at 25°C. are 
recorded in the Report of the Food Investigation 
Board for 1932. The figures given are of special 
interest in connection with the discoloration and 


metallic contamination of fruit products by the metals 
used for commercial canning equipment. Nickel, 
copper, tin and monel metal corrode very much more 
in the presence of air than in its absence, but with 
aluminium and its alloys the effect of air was not 
noticeable. The alloys of chromium, iron and nickel, 
known as stainless steels, were also for the most part 
highly resistant to corrosion, but there appear to be 
interesting exceptions, as in the case of a sample 
which attacked in the absence of air after the 
surface had been freshly polished or abraded, but was 
not attacked either in the presence of air or after 
previous treatment with acid in the presence of air. 
The chrome-nickel alloys were also liable to attack in 
air-free conditions, and it would appear that where 
the metal owes its protection to a film of oxide, as in 
these cases, corrosion may occur if there is no free 
oxygen available for repairing lesions in this film. 
Silver was not attacked, but the figures show that 
silver-plating is not always a complete protection for 
copper. There is evidence that where silver and copper 
are exposed in contact, the rate of corrosion of the 
copper is accelerated in the presence of air. No figures 
are as yet available for the corrosion of these metals 
at higher temperatures, but the results so far indicate 
that aluminium and most types of stainless steel, are 
suitable for handling fruit and fruit-juices in the cold, 
whether air is present or not. Stainless steels should, 
however, be carefully tested if air-free conditions are 
likely to be met. 


was 


Analysis of Alloy Cast Irons 

WITH the increased use of alloy irons, where greater 
resistance to chemical attack and to oxidation at high 
temperature is demanded, the analyst must be pre- 
pared to look for and estimate elements other than 
those found in ordinary pig iron. These elements 
may now include nickel, chromium, aluminium, 
copper, molybdenum, tungsten, vanadium, titanium 
and cobalt, and analytical methods have become cor- 
respondingly complex. The procedures described in 
‘* Recommended Methods for Sampling and Analysis 
of Cast Ferrous Metals and Alloys,’’ a special publi- 
cation recently issued by the British Cast Iron Re- 
search Association, will therefore be of great value to 
all who are concerned with cast iron and its industrial 
use. They are procedures which have proved them- 


selves in the course of analysis conducted in conjunc- 
tion with research work at the Association’s labora- 
tories in Birmingham and also in connection with 
analytical work done on behalf of members of the 
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Association. Without hesitation they can be therefore 
regarded as authoritative, and are especially welcomed 
for a type of analytical work which presents difficulties 
of its own, These difficulties begin with the sampling, 
special care being necessary in order to ensure that the 
quantity of metai taken for analysis is truly representa- 
tive of the composition as cast in bulk. The methods 
given are described with just sufficient detail for the 
guidance of the analyst, and are not 


competent 


9 


elaborated in the manner so often adopted. Precau- 
tions which should be taken are emphasized, and some 
useful hints are incorporated with the analytical proce- 


dure. 


One such hint is a _ reference to the presence of 
manganese in asbestos wool used for filtration pur- 
poses. There is also a section which concerns the 


polishing and etching of specimens for examination 
under the microscope. 





Treatment of Platinum-Iridium Scrap 
By C. CAMPBELL 


Within the last few years special attention has been focussed on the recovery of precious metals from industrial scrap. 


This article, 


Which deals with platinum-iridium serap, is reprinted from the July issue of ‘ Sands, Clays and Minerals.’’ This quarterly, which has 


now reached its fourth number, is published by A. L. 


Curtis, at Chatteris, well known for the supply of sands, clays and refractory 


materials for all industrial purposes. 


THE sources of platinum-iridium scrap are largely obtained 
from the special electrical industries as alloys of these metals 
possess a high melting point, good conductivity, and are com- 
paratively hard and strong. ‘The best makes of sparking 
plugs have the tips of the sparking wire made of these alloys. 
For economical reasons, platings of these metals have been 
substituted, but have not so lengthy or useful a life. Various 
contact points for high-class electrical work are also made 
of these alloys, and the small but high temperature spark of 
the current is practically resisted. Poorer class points are 
made of nickel, but without the addition of a plating of plati- 
jum or platinum-iridium are never so well able to conduct 
the current, or resist the heat. 

Apart from electrical conductivity and heat-resisting quali- 
ties, platinum-iridium alloys receive a wide although small 
industrial application in view of their corrosive resisting pro- 
perties, and they are widely used for the tips of the best 
fountain pens. Poorer class nibs, like poorer class sparking 
plugs, use a plating only of these alloys. Progress in the 
plating of platinum-iridum was largely retarded as a result 
of dithculty in finding a suitable electrolyte. Nowadays this 
has greatly advanced and nitrites and similar compounds 
principally of the ammonium salt have been successfully ap- 
plied. Platinum-iridium alloys are also used in the making 
of watch and compass bearings on account of both their hard- 
ness and their indifference to corrosive influences. In certain 
nigh class jewellery work, and also the pins of the best false 
teeth, these alloys have also been employed. Where the 
hardening of platinum alone is wanted, a much cheaper class 
of platinum alloy is utilised. The scrap of platinum and 
iridium is therefore accumulated from a wide variety of 
sources. When a sufhiciency has collected, the censtituent 
metals are recovered by a somewhat circuitous process. 

Preliminary Treatment 


In order to overcome the separation of base metals which 
may be present, such as copper, nickel, iron, etc., the scrap 
is sometimes alloyed with lead as in the cupellation process 
for silver. As a rule the alloying is conducted in a crucible 
or other furnace and the product subsequently transferred to 
a cupellation furnace later. The reason for this is that the 
alloying temperature is too high to be successfully carried 
out in one operation on the large cupel. An addition of silver 
has also to be made so that when the refined alloy is even- 
tually dissolved in acid, the platinum may be made to pass 
into solution in the same manner as an easily soluble alloy. 
This practice is varied greatly depending on the nature of 
the alloy which the scrap furnished. When it is known that 
comparatively little or no base metals are present, the process 
of melting with lead may be omitted. 

As the scrap is usually obtained in the form of very small 
pieces, advantage is taken of this to use powdered lead grains 
which alloy more readily than would a sheet, or cuttings of 
the metal. The whole is sometimes packed in a large sheet 
of lead, and after packing together, is placed in a plumbago 
crucible in a pit fire. The melting is continued until all has 
been alloyed, and then poured in to bar moulds. These bars 
are then placed on the hearth of the cupellation furnace, and 
subjected to oxidation similar to that applied to the refining 


of silver from lead. The furnace consists of a hearth made of 
bone ash or similar preparation on which the lead bars are 
refined. A coal fire supplies the heat from a firegrate adjoin- 
ing, and the blast is derived from a small but powerful Roots 
blower. The blast of cold air impinges on the surface of 
the molten lead and causes this metal to oxidise, and in so 
doing it carries other more easily oxidised metals with it. 
That is, iron and nickel which are comparatively easily oxi- 
dised, are removed at an early stage of the oxidation. The 
litharge which forms on the surface is periodically made to 
flow to a bogie which is set below on iron wheels. 

After practically all nickel and iron have oxidised and 
passed off with the ltharge, the copper and any antimony 
present commence to oxidise. When much copper is present, 
difficulty is sometimes experienced, whilst the cupel hearth 
itself is known to crack as a result of the excessively corrosive 
influence of coppery litharge. ‘The usual practice is to add 
extra bars of lead, thus causing the copper to be longer ex- 
posed to oxidation. When all oxidation has been completed, 
the surface of the alloy shows bright and clear. ‘The molten 
metal is then ladled into iron moulds which have been coated 
with oil, and the surface covered. This covering of the sur- 
face is really only necessary when the purer silver alloys are 
refined, as the cast metal is then guilty of ‘* sprouting.’’ In 
the ordinary process, the alloy which is mostly silver is cast 
in anode moulds, after which the metal is subjected to elec- 
trolysis. When recovering metals from the scrap of platinum 
and iridium, the cast metal is grained either directly from the 
cupellation furnace, or re-melted and then grained. This 
graining simply consists of pouring the metal from a height in 
a thin stream into a tub of cold water, which is stirred con- 
tinuously. ‘The result is that the product consists of a mass 
of well rounded pellets, which are in suitable condition for 
dissolving by acids. 

Iridium has an unhappy faculty of sinking to the bottom of 
the metal in the cupel, and from thence into the bone ash. 
An alternative system of conducting the foregoing part of the 
work which consists of charging the scrap on to lead con- 
tained in a reverberatory furnace, and after making suitable 
additions, skimming off the ashes which accumulate on the 
surface. In this way an approximate separation is made at 
an early stage in the work, as the iridium largely passes 
into the skimmings whilst the bulk of the platinum remains in 
the lead. ‘This obviates the difficulty of having the iridium 
sinking through the lead and requiring to be removed from 
the bottom of the furnace. The lead containing the platinum 
is then transferred to the cupellation furnace as before and 
practically no loss is sustained. ‘This at first sight appears 
to be a more circuitous method of working, but when working 
on a large scale is reckoned to be more economical in the 
long run. The direct system of cupellation is favoured when 
small odd lots only are handled. 


The Acid-Insoluble Residue 
By virtue of the silver addition made, the platinum may 
or may not be removed by immersion of the grained metal in 
dilute acid, after which the residue containing iridium and 
any gold present, is attacked by agua regia in the same man- 


ner as is adopted in the laboratory. The grained metal is 
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transferred to large flasks, and boiled in agua regia until all 
soluble matter has passed into solution. Any lead present 
tends to remain partly as lead chloride, and to get rid of 
this the insolubie residue is returned to the crucible and 
again grained. ‘The grains are this time attacked with nitric 
acid, which removes any small amount of impurities remain- 
ing. ‘The process now resolves itself into an ordinary labora- 
tory system of separations. What little gold is present is 
precipitated by means of ferrous chloride in the ordinary way, 
after which platinum is precipitated by ammonium chloride, 
and filtered off as a bright yellow precipitate. The remaining 
filtrate may contain a small amount of palladium, and this 
is simply precipitated by scrap iron. 

The insoluble matter remaining in the flasks, which has 
resisted the attack of agua regia, is very largely iridium resi- 
due. The small amount of platinum still remaining -has to 
be completely separated before the iridium is in a condition 
to go on to thé market. This is done to the present day by 
a somewhat ancient method introduced by Deville and 
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Debray, which consists of fritting and fusing the dark residue 
with barium peroxide and barium nitrate in silver crucibles. 
An alternative method was proposed by Leidié whereby 
sodium peroxide is substituted, which permits of nickel cruci- 
bles being used. After fusion has been completed by either 
of those systems, the melt is dissolved out with acidulated 
water, and the insoluble residue treated with a little hydro- 
fluoric acid. The barium present is precipitated as sulphate, 
and in order to ensure that no precious metal remains in it, 
the white precipitate after filtering off, is returned to one 
of the furnaces. The solution containing iridium, and small 
amounts of platinum, rhodium, ruthenium, etc., is then trans- 
ferred to a large earthenware jar. After reducing the solu- 
tion, sodium sulphide is added which precipitates iridium 
only, this is filtered off as a dirty somewhat difficult deposit 


to handle, thoroughly washed and dried. The final stage 
consists of reducing the residue with hydrogen, which gives 


the pure metal as a grey powder in which condition it is sent 
to market. 








A Modern Blast 


Furnace Plant 


The Irlam Works of The Lancashire Steel Corporation, Ltd. 


MODERNISED blast furnace plant at the Irlam works of the 
Lancashire Steel Corporation, Ltd., is described in the July 
issue of ~ Metallurgia,”’ from which the illustrations on the 
opposite page are reproduced. This Corporation was formed 
in 1930 to acquire the iron and steel assets of the Pearson and 
Knowles Coal and Iron Co., the Partington Steel and Iron 
Co., and the Wigan Coal and Iron Co. 

This plant now consists of four blast furnaces and there is 
provision for a fifth. These produce basic, foundry, and 
special irons. One furnace with its own gas-cleaning flant 
is especially arranged for the manufacture of  ferro- 
manganese. The whole blast furnace plant is equipped with 
bunkers, inclined and mechanical charging apparatus, 
all hand labour in connection with charging being eliminated. 
fhe main additions have been in the reconstruction of four 
hot blast stoves, in which have been installed the latest type 
»f Brassert’s checkers and fillings. The blast furnaces them- 


hoists, 


selves have been relined and consist of two furnaces each 
capable of producing 2,000 tons of basic iron per week, 
together with a blast furnace for producing up to 600 


The fourth furnace is 
for making high-grade foundry iron. The hot blast 
fitted with modern automatic gas burners 
each capable of burning up to 10,000 cu. ft. of blast furnace 
gas per minute according to the requirements of the furnaces. 
(hese burners are fitted with blowing fans and will ultimately 
9© Operated with automatic combustion control apparatus. 


tons of ferro-manganese per week. 
reserved 


stoves have been 


Gas Cleaning Plant 


The large increase which has been brought about in the 
heating surface of the hot blast stoves, coupled with efficient 


hot blast stove burners, will result in increased economy of 
blast furnace gas, leaving a larger surplus of gas for distri- 
bution in other parts of the plant. In addition to the 


new burners, new water-cooled hot blast valves and cold blast 
valves have been installed on the stoves. A further addition 
to the reconstruction of the blast furnace plant has been the 
installation of a modern gas cleaning plant for cleaning the 
gas down to a fine degree of cleanliness. This plant consists of 
a main gas-cleaning unit, including two pre-cooling towers, 
two disintegrators and eliminators of Brassert design, capable 
of dealing with up to 100,000 cu. ft. of gas per minute, and 
cleaning this volume down to 0.01 grammes per cub. metre, 
together with a second plant to deal with the gas from the 
ferro-manganese furnace. The main gas-cleaning plant and 
the ferro-manganese cleaning plant are inter-connected so 


that either one, two, or three disintegrators can operate, 
according to the demand of the load. The isolation of the 
ferro-manganese gas-cleaning plant is accomplished by means 
of a specially designed goggle valve which operates succes- 


fully under conditions of hot, wet, or dirty gas. 

[he open hearth plant consists of furnaces with capacities 
from 50 to go tons, and a 300-ton mixer is installed for melten 
metal from the blast furnaces. The plant is arranged for the 


manufacture of special steels as well as the usual qualities 
of merchant steels. The reconstruction of the steel plant, 
ap to the present, consists of the rehabilitation of four 50- 
ton open hearth furnace units together with two newly-con- 
structed go-ton Venture furnaces, and the third is in process 
of re-building. This battery of open hearth furnaces is 
capable of producing from 300,000 to 350,000 tons per annum, 
and constitutes one of the most modern melting shops in the 
country. The furnaces are designed with specially constructed 
water-cooled parts, together with the modern cooling of the 
block end brickwork and Blaw-Knox water-cooled valve 
equipment. In addition, these units have modern patented 
checkering, sloping and electrically 
doors and 1eversing 


backwalls, operated 
valves. 

In addition to a number of charging machines, a 
electric overhead slewing open hearth charging machine has 
been installed by Babcock and Wilcox, Ltd. This machine 
is arranged to handle a gross load of four tons on the charging 
bar. On the casting side two new 125-ton tapping cranes 
have been installed and provision made for bogie casting. 
These were installed by Wellman Smith Owen Engineering 
Corporation, Ltd., each being equipped with an auxiliary 
hoist for dealing with loads up to 25 tons. 


new 








epe ° 
Specifications for Metals 
New Publication of the U.S. Bureau of Standards 
DISTRIBUTORS and large users of metals and alloys will be 
interested in the new encyclopedia of specifications for metals 
and metal products which has just been issued by the United 
States Bureau of Standards. This book (pp. 1,350) contains 
the standards and specifications in this field prepared by more 
han eighty nationally recognised organisations authorised to 
speak for industry or the Federal Government as a whole. 
There are ten chapters covering iron and steel; iron and 
steel manufactures; ferro-alloying metals, and metal 
manufactures; aluminium, antimony, bismuth, cadmium, and 
cobalt; copper, brass, and bronze; lead, mercury, and nickel; 
precious metals, metal jewellery, and plated ware; clocks, 


ores, 


watches, and dials; tin and zinc; and miscellaneous ores, 
metals, alloys, and metal manufactures. Over 1,600 stan- 
dards and specifications are given, either in full or by suit- 
able abstract, tabulation, or cross reference; there are also 


descriptions of methods of testing, chemical analyses, metallic 
coatings, and heat treatment. This is the third encyclopedia 
prepared by the Bureau; the other two cover specifications in 
the wood-using industries, and specifications for non-metallic 
minerals and their products. Copies of the new encyclo- 


pedia, bound in green buckram, entitled “Standards and Spe- 
cifications for Metals and Metal Products,’’ Bureau of Stan- 
dards Miscellaneous Publication No. 120, may be purchased 
from the Superintendent of Documents, Government Printing 
Office, Washington, D.C., at $4.00 each, post paid. 
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Left: The modernised Blast 
Furnace Plant of the Lancashire 


Steel Corporation, Ltd., Irlam, 


Below : Casting on Bogies in the 
Open Hearth Steel Plant. 














Above : Gas Cleaning Plant for 
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Right: Blast Furnace Ore Bins 


and Sintering Plant. 
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Some Recent Metallurgical Patents 


Decarbonising Steel 

MILD steel scrap heated and loose ly squeezed into a rough 
bloom is mixed with molten slag of the kind obtained in a 
is expelled by pressure to pro- 
according to Specifica- 
\ pile of the steel scrap, 
enough for reaction to occul 
iron or other oxide in 
the molten slag 
pile of steel scrap may be 


puddling 
duce a metal similar 
tion No. 391,248, of |. 


to a te mp¢t rature 


process, and 1 


iron, 


heated 
between the carbon the steel and the 
the slag, may be placed in a container and 
iiner, or the 
aining tl 


poured into 


h j in . nt 
heated In al cont 


molten slag. 


Avoiding Shrinkage in Ingots 


fo avoid undesired shrinkage of an ingot or other casting, 
as described in ification No. 390,53 of Electro 
Metallurgical Co., the metal, while in the lad or during or 
non-oxidising such as 
argon, helium, nitrogen, ammonia, or methane. 
lhe metal may be first 
ion of oxidising gz 


Spec 3; 
le 


fter pouring, is charged with a vas, 
hydrogen, 
treated to prevent or reduce the libera- 
metal in known manner, as by 
adding is cooled at such a rate that the 
-oxidising gas is liberated and trapped therein, thus pro- 
rimmed ettect, unoxidised blowholes, which will 
weld up, and absenc« The gas may be intro- 
means 
such as a 


from the 


ses 


s1iicon. ihe casting 


non 
ducing a 
of pipe. 
tube or by inserting a 


} 
easily 


duced by of a gas-evolving 


substance 


hydrocarbon or sodium hydride. 
Age-Hardening Aluminium Alloys 


\GE-HARDENING aluminum alloy castings can be hardened 
the castings from mould while still at a 
exceeding 350°C quenching in water, as 
Specification No. 390,244, of H. C. Hall and 
(he castings may be transferred from the 
temperature of 420-520° C., 
and then quenched in water at 
Che castings may be left in the water 
g., about an hour. An aluminium 
alloy containing 2 per cent. of copper, 1 of nickel, 1.3 of iron, 
1.2 of magnesium, and o.1 of titanium and 
in aluminium containing 7 per cent. of copper, 0.5 of 
silicon, magnesium 


by removing the 


temperature and 


described in 
C. R. Hutchinson. 
an having a 
retained there for a short time, 


point. 


mouida to oven 


or near boiling 


for a considerable time, «¢ 


silicon, 1.0 of 
" 
alloy 


nickel, 1.0 oO! 


reterred to. 


iron, 0.6 of and 0.5 are 


Improving Iron Alloys 


IN a pl 


cess 


for improving iron or steel alloys containing 
of carbon and susceptible to precipita- 


less than 0.4 per cent. 
hardening, described in Specification No. 390,126, of F. 
Krupp Akt.-Ges., the alloys are cooled from a high tempera- 
tu i plurality « different the cooling 

first stage taking place sufficiently quickly to hold in 
precipitation hardening element The cooling 
in the first stage consists in quenching in a molten metal or 
alloy of low melting point or in a molten salt bath or spray- 
ing with steam, water or other liquid. The alloys may be 
empered I 1g after quenching with or without 
) room temperature or by leaving the 
alloys in the quenchng liquid. In an example, an alloy con- 
of titanium, 2 of 


carbon is heated 1150°% 


uion 


re ina Stages at rates, 


in the 


solution the 


either by 


intermediate cooling t 


cent and 
molten 


and then tempered at 500°C. 


Aluminium Alloys 


« ontaining 


aining 3.5 pel 0.15 of 


silic on, 
1 lead to 


quenched in 


ALUMINIUM alloys silicon can be modified by 

lzen alloy an alkali metal or a compound of 
metal having a modifying action and from which an 
alkali metal is liberated durng the treatment, and a substance 
to as a compound having an acid reaction, com- 
silico-fluoride, a bifiuoride, a borate, or boric acid, 
or mixtures of two or more of these substances. According to 
Specificat No Lightalloys, Ltd., oxides, 
perox des, hydroxides, carbonates, bicarbonates and fluorides 
constitute the group of compounds having a modifying action. 
Sodium borate is included in this group only when it is used 
n conjunction with a bifluoride or a silico fluoride ; when used 
in conjunction with the alkali compounds having a modifying 
action other than fluorides, it behaves as a compound having 
an acid re Alkali metal chlorides may be added to 
lower the temperature at which modification takes place. 


adaing to 


an alkKall 


reterrea 


prising 


10n 390,501 o! 


act 


on. 


Hardening Ferrous Alloys 

IN the hardening of steels and ferrous alloys by means of 
hot, gaseous ammonia, protection for the parts which are not 
to be hardened is obtained by coating them with a porous 
layer of a catalyst which is active for the decomposition of 
ammonia into its elements. As described in Specification 
No. 390,809, of E. I. du Pont de Nemours & Co., the catalyst 
is preferably applied in comminuted form and may be mixed 
with a binding agent, e.g. clay or sodium silicate, to form an 
adherent coating after heating, or it may be applied in loose 
form and, if necessary, retained in position by metallic gauze 
or a screen of suitable material. The catalyst may be 
activated by reduction with hydrogen. A suitable catalyst is 
granular iron, obtained by the reduction.of fused iron oxide, 
to which promoters such as aluminium oxide, magnesium 
oxide, or zirconium oxide may be added. 








Modern Sintering Practice 
An Installation at Corby 


THE new steelworks now being erected by Stewarts and 
Lloyds, Lid., at Corby, will represent the latest practice in 
sintering. The ** Dwight-Lloyd ”’ sintering machine will 
have a capacity of 1,000 tons of sintered material per 24 hours, 
The raw material will consist not only 6f Northamptonshire 
iron ores, but also mill scale and blast furnace flue dust. 
The basic principle of sintering is to mix finely divided 
as well as the similar material such as blast furnace 
dust, mill scale, and pyrites cinder, with coke breeze or 
other solid fuel. The latter is then heated so tha: the mate- 
rial is softened and agglomerated or sintered into large 
porous lumps of { in. to 3 in. size, which constitutes a most 
efficient product for treatment in the blast furnace plant. The 
‘* Dwight-Lloyd *’ machine consists essentially of a long hori- 
zontal, endless travelling chain of metal carriages or fallets, 
each having a flat floor formed by firebars. On these car- 
riages there is deposited a layer, 7 to 1o in. thick, of the 
mixed finely divided ore and other material, together with coke 
breeze and the correct proportion of moisture. Ignition is 
carried out at the commencement of the travel by an over- 
head combustion chamber or ignition muffle, generally fired 
with blast furnace coke oven gas, and the carriages 
then travel slowly series of boxes underneath 


iron ores, 


pas, 


gas ol 
wind 
connecting by trunking to a powerful fan, so that air is 
pulled through the material downwards and burns the coke 
breeze. This gives the necessary temperature for the sinter- 
ing to take place, and the product is discharged from the end 
of the machine as the carriages, forming part of the chain, 
pass over and downwards at the end on their return journey 
The sintered material discharges over a 
10 1n. 


over a 


empty underneath. 
stationary inclined screen, where fine material below 3 
size is returned to the mixing plant for re-treatment. 
The raw products are contained in suitable overhead bunk- 
ers, each with a variable speed feeder, delivering to a main 
conveyor belt, and there is provided a primary mixer and a 
high level mixer connected by incfined conveyors, while the 
required amount of water is added in the second mixer, the 
final product being discharged on to the sintering machine 
by means of a special design of ‘‘ swinging spout ” feed. The 
sintering machine at Corby will be 93 ft. long, with the car- 
riages or pallets 6 ft. 6 in. wide, the total effective grate area 


being 450 sq. ft. 








GERMANY occupies sixth place in world production of copper 
sulphate. In a recent year it supplied 7 per cent of the total 
world production of 260,000 metric tons, following Italy with 
27 per cent; Great Britain, 16 per cent. ; France, 15 per cent. ; 
the United States, 12 per cent; and Belgium, 1o per cent. It 
is estimated that about go per cent. of Germany’s 20,000 metric 
tons annual output originates as a by-product of metallurgical 
smelting. Actual figures for three of the leading metallur- 
gical producers show an output in 1931 Of 17,398 tons com- 
pared to a peak of 19,829 tons in 1928, according to ‘‘ Die 
Chemische Industrie.”’ 
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Accelerated Corrosion Tests 


A RECENT issue of ‘‘ The Iron Age’’ gives some 
thoughtful statements on the indiscriminate use of cor- 
rosion tests as applied to stainless steel. The writer, 
Mr. V. B. Browne, is vice-president in charge of 
research to the Allegheny Steel Company, and he 
points out very truly that no accelerated corrosion test 
can have a universal application, although each test has 
its value when applied in an intelligent manner. The 
folly of accepting the results of a general accelerated 
corrosion test as giving indication of what will occur in 
service, is fully exemplified in the case of the sulphuric 
acid test which has been used to forecast the possible 
life of steel. 

Results which have been obtained from this test have 
often definitely indicated that a very poor grade of 
steel would outlast the best Swedish iron, but such a 
conclusion, of course, is ridiculous. In the same way, the 
salt spray test for the purpose of examining the con- 
tinuity of galvanised coating, although admirable for 
that particular purpose, has failed completely when 
applied to a case of resistance against corrosion under 
veneral conditions. Even the accelerated corrosion 
test introduced in the Krupp laboratories 1s open to 
criticism, especially in the case of alloy steels which are 
subjected to temperature under service conditions. 


A Krupp Laboratory Test 

THIS test consists in boiling the steel in a solu- 
tion containing 10 per cent. sulphuric acid and 10 per 
cent. copper sulphate. So treated alloy steels, which 
have been heated for various time periods within the 
range at which dissociation occurs, will either disinte- 
grate or their metallic ring, or may be quite 
unaffected, depending upon composition and duration 
of heating. The results of this test, however, is no 
measure of what may occur in service, for, as pointed 
out by Mr. Browne, it can be shown that samples which 
are unaffected by the acid-sulphate solution will be 
seriously affected in other accelerated tests, such as 
boiling in concentrated nitric acid. It can also be 
shown that stable alloys having an extremely low 


le se 


carbon content, as well as alloys containing titanium, 
both of which have given good results (as measured by 
the acid-sulphate test), when welded will show a dis- 
tinct line of weakness in the area adjacent to the weld, 
if subjected to selective corrosive influences such as 
ferric chloride or combinations of mixed acids. In such 
cases, weakness may be indicated even though the 
presence of precipitated carbon cannot be established by 
microscopical examination for this constituent. 

When we are dealing with the austenitic 18-8 
chromium-nickel steel it 1s important to bear this in 


mind, for of all the stainless steels this particular one is 
regarded as being the most resistant to general corro- 
sion, although we know that it is susceptible to inter- 
crystalline embrittlement, which may, under certain 
conditions, considerably impair its resistance. 


Carbide Control with Titanium 

METALLURGICAL for titanium are associated 
with the fact that this metal has a powerful scavenging 
effect upon iron. But according to a recent issue 
of ‘* Metal Progress,’’ published by the American 
Society for Steel Treating, wider applications of 
titanium are to be anticipated. Carbide control is one 
of these things, applying specifically to temper brittle- 
ness, and intercrystalline embrittlement of the high 
chromium nickel steels. It is due to the well-known 
action of nickel in lowering critical points of iron, and 
also to the sluggishness, with which carbides form in 
high nickel alloys, that the 18-8 chromium-nickel steels 
appear to have a full austenitic structure at room tem- 
perature. 


uses 


When these steels are heated, carbide par 
ticles are liable to form in the austenite, absorbing 75 
to go per cent. of chromium and thereby robbing the 
adjacent matrix of this element to such an extent that 
the residue is below the desirable limit for protecting 
When 
titanium 1s present, ina titanium-carbon ratio of 6 to 1, 
the carbide which is formed 
proportion of titanium 


the metal from corrosion by severe reagents. 


far greater 
compared with 
chromium carbide, for titanium possesses a special 
ability to form carbides. In these circumstances the 
chromium remains behind in solid solution with the 
iron and_ therefore 


consists of a 
carbide as 


continues its role as a_ protective 
Five per cent. chromium steel 


is cited as another instance where titanium proves to be 
valuable, especially as this steel is now used in large 
quantities for the construction of petroleum refining 
plant. In the same source of information from which 
we are quoting, it is pointed out that this steel is air 
hardening and that castings are brittle and difficult to 
soften, but the addition of titanium, in a titanium- 
carbon ratio of 10 to 1, gives a product which is soft 
and pearlitic in structure, and as the whole of the 
chromium is free to exert its protective influence the 
oxidation resistance is considerably enhanced. 

Tin Alloys for Condenser Tubes 


FOR many years tin was used to a considerable extent 


agent against corrosion. 


in the manufacture of condenser tubes, partly as an 
alloy and partly as a coating. But asa result of inten 
sive research on the part of those interested in other 
metals, new allovs of nickel, aluminium and copper 
were introduced and tin ultimately lost its unique posi- 
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tion. With the establishment of the Tin Research and 
Development Council, it is therefore probable that 
renewed attention will be given to the condenser tube 
problem, simultaneously exploring the possibilities of 
tin as an alloying element. Before and during the war 
ordinary brass of 70-30 copper zinc composition was 
almost invariably used for commercial work. By 
replacing 1 part of the zinc composition with tin, the 
Admiralty demonstrated the superiority of the resulting 
brass over 70-30 brass which did not contain tin, but 
this new alloy was reluctantly taken up by the builders 
of marine engines—even when the danger of dezinci- 
fication was notably less. Complete absence of dezinci- 
fication was attained by the use of 0.02 per cent. of 
arsenic, but whilst the resulting brass was an extremely 
serviceable alloy, it could not be relied upon to with- 
stand severe impingement attack. It was due to the 
serious nature of this attack, caused by the turbulence 
created under increased velocity of cooling water, that 
the Admiralty ultimately adopted the use of cupro- 
nickel with the nickel content not less than 30 per 
cent. 


A Profitable Development 

AMONG other alloys there was aluminium brass, and 
aluminium bronze.’’ The former, as developed by 
the British Non-Ferrous Metals Research Association, 
contained 76 per cent. copper, 22 per cent. zinc and 2 
per cent. aluminium; the so-called ‘‘ aluminium 
bronze ’’ was merely an alloy of copper with 10 per 
cent. or less of aluminium, and a small addition of 
inanganese, nickel and iron. Both of these alloys are 
less costly than cupro-nickel, and although they have 
overcome immediate difficulties it is probably still too 
early to say whether they will prove entirely satisfactory 
over a period of years. At electrical generating stations 
the condenser water may be drawn from river, canal or 
even from an adjacent harbour, and is therefore subject 
to seasonal variation. Here the corrosion generally 
takes the form of isolated pits in which oxide accumu- 
lates, and the perforation of the tube is completed in 
the course of a few months; even cupro-nickel may fail 
in a very short time. In some of these cases, ordinary 
70-30 brass containing 1 part of zinc replaced by tin 
has proved to be satisfactory, and the further develop- 
ment of tin alloys in this direction should be profitable. 
Straight alloys of tin and copper have not given much 
promise, but those of the brass type with 3 to 4 per 
cent. of tin show a tendency to become serious rivals 
of the more expensive nickel alloys, and would 
probably do so if the effect of small additions of other 
elements was fully investigated. 


“ce 


Inclusions in Carbon Steels 

AN electrolytic method for the determination of 
inclusions in plain carbon steels is described by the 
United States Bureau of Standards in ‘“‘ Report of 
Investigations, No. 3205.’’ The steel specimen, weigh- 
ing at least 50 grams, is soldered to a platinum wire for 
suspension from a copper bus-bar and is surrounded by 
a collodion or cellophane dialysing bag supported from 
the platinum wire by a rubber block or ferrule. Having 
been filled with water in which 3 per cent. 
FeSO,.7H,O and 1 per cent. NaCl has been dissolved, 
the dialysing bag together with its specimen of steel 
is suspended in 10 litres of the same electrolyte con- 


tained in a copper tank, the bus-bar being connected 
with the positive terminal of the source of current and 
properly insulated from the main part of the tank, 
which serves as cathode. When five or six samples have 
been placed in position the current is turned on, allow- 
ing about 1 ampere for each sample, with the potential 
across the electrodes at 3 to 4 volts. Under these con- 
ditions the steel anode receives a positive charge and 
iron passes into solution at the approximate rate of | 
gram per hour for each sample. These iron ions pass 
through the walls of the dialysing bag, and on reaching 
the external electrolyte they are deposited as metallic 
iron. 
During this process the steel is electrolytically 
dissolved at the rate of 1 gram per hour, and most of 
the non-metallic inclusions fall from the steel anode 
and are retained at the bottom of the dialysing bag. 


If the residue of inclusions as the end of 24 hours 1s 
sufficiently large for an accurate analysis to be made, 
the sample and bag are removed from the tank and the 
exterior of the bag is washed with water. When the 
bag is opened its contents are transferred to a beaker, 
non-metallic material still adhering to the sample being 
scraped off and also collected. The suspension is then 
filtered and washed with warm water ready for the 
estimation of iron oxide, manganese oxide, silica, 
alumina, manganese sulphide and iron _ sulphide, 
detailed directions for which are given in the report 
cited. 


Research at an Exhibition 
FOR the first time research will be comprehensively 
represented at the Shipping, Engineering and 
Machinery Exhibition, which is to be opened at 
Olympia on September 7. Exhibits are being 
arranged to reveal work carried on in Government 
establishments, such as the National Physical Labora- 


tory, and also by industrial research associations 
formed under Government auspices. The Fuel 
Research Station, for instance, will show the new 


‘‘ grid ’’ short-flame burner, developed for burning 
pulverised fuel under Lancashire and Scotch marine 
boilers, a full-scale model being provided to indicate 
working principles. One of the oldest co-operative 
research associations that deals with scientific instru- 
ments will demonstrate apparatus that measures thick- 
ness of iron or steel plates when operating from one 
side. Here an electro-magnetic device is so arranged 
that intensity of flux depends on the thickness of a 
plate. In this way measurements can be taken directly 
on a scale from such structures as ship’s plating, boilers 
and gas-holders. An exhibit staged by the British Non- 
Ferrous Metals Research Association will deal 
with the new ternary alloys of lead, ‘‘ elastic ’’ copper 
evolved for locomotive fire-box stays, and aluminium 
founding technique. The British Cast-Iron Researcl: 
Association, on the other hand, will draw attention to 
balanced blast cupola design, and will exhibit data 
concerning special heat-resisting and high strength 
irons. Comprehensive exhibits will also be arranged by 
the Iron and Steel Manufacturers’ Industrial Research 
Council, to cover various stages of iron and steel manu- 
facture, from coke-oven and blast-furnace to finished 
steel products. The Midland, Northern and Scottish 


Regional Coke Committees will be responsible for 
showing aspects of research on metallurgical coke. 
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Volatilisation of Impurities from Zinc Concentrates 


Research at the Bureau of Mines 


ZINC must be of high grade to satisfy present demands, for 
even When the amount of premium paid is small, the purer 
metal has the buyers’ preference. ‘The committee on zinc die 
casting (‘‘Proc. Am. Soc. Test. Mat.,’’ 1931, 37, 263) reached 
the conclusion that the purest zinc is necessary to produce 
stable zinc-base die castings, and as a result requested speci- 
fications for zinc spelter with total impurities not over 0.02 
per cent. ‘Their tests showed that the die castings made of 
the purest zinc had the least elongation and the greatest ten- 
sile strength, and exhibited the least changes with tempera- 
ture. Still more far-reaching claims have been made for the 
properties of zinc containing over 99.99 per cent. metal. Zinc 
foil, for instance, may some day be made as a common com- 
mercial product. 

According to the United States Bureau of Mines, Report of 
Investigations, No, 3218 (June, 1933), there seems to be a 
need for a method to remove the impurities likely to be pre- 
sent in the zinc made by pyro-metallurgical processes. It ap- 
pears unlikely that this need can be met economically by the 
redistillation of the impure spelter unless some rather radical 
changes in present practice are introduced. Plants redis- 
tilling zinc during the world war were forced to suspend 
operations after electrolytic zinc came on the market in quan- 
tity. The direct cost of redistilling zinc has been given as 
being about $8.70 per ton of crude metal, but this figure did 
not include interest on investment, loss of metals, etc. More 
than one distillation of the crude spelter was needed to make 
‘‘erade A’”’ zinc, unless fairly pure (third draw) spelter was 
used as the feed. 

Pyro-Metallurgical Methods 

If pure zinc is to be made by pyro-metallurgical methods, 
the impurities have to be removed from the zinc concentrate 
pricr to treating it in the retort or before condensing the zinc 
vapour. It has been already noted that distilling zinc, as 
practised at present, cannot be done for a cost less than the 
premium now paid for pure zinc. The only other alternative 
method for removing zinc besides those mentioned would be 
some scheme for fractional condensation of the vapours made. 

It is exceedingly difficult, or almost impossible, to remove 
cadmium from zinc concentrates by mechanical metheds. 
The ratio of cadmium to zinc at Joplin has been given as 
1 to 160, at Proken Hill as 1 to 250, and in upper Silesia as 
1 to 400. Other impurities listed as harmful by the American 
Society for Testing Materials are iron and aluminium. Alu- 
minium can be included, since o.o1 per cent. of that element 
ruins brass of certain grades. Aluminium and its compounds, 
however, give very little trouble in the retort, as would be 
judged beforehand from their properties. It was perhaps 
thought at the start of operation of electrolytic zinc flants 
that aluminium from the cathodes might contaminate the 
zinc, but the literature seems to contain no references to any 
encounter with this difficulty. Iron contaminates zinc in re- 
torting, very largely for mechanical reasons. Finely divided 
metallic iron may be carried by the stream of gases into the 
condenser, or probably more often, in American practice at 
least, the contamination may be due to the lack of a clay 
dam between the ore in the retort and the condenser. The 
contamination of zinc by both iron and aluminium in pyro- 
metallurgical practice is therefore due to mechanical reasons. 

Importance of High Fusion Point 

Although there are some references in the literature stating 
that zinc is metallised with more difficulty from ferrite com- 
pounds than from zinc oxide, it would not appear that the 
rate of metallisation from the two substances is greatly dif- 
ferent. If, then, the roaster of a zinc ore neither desires to 
make zine sulphate nor fears to make zinc ferrite, he could 
roast his ore at any temperature desired to give the maximum 
rate and completeness of removal of sulphur. Also, if the 
zinc oxide formed is to be processed further, the hotter this 
product is the more heat will be stored for the next stage. 
Another very important property possessed by zinc compounds 
that favours volatilisation is their high fusion point. Thus, 
zinc sulphide, zinc oxide, and zinc silicate have high tem- 
peratures of fusion. It has also been seen that the amount of 


easily fusible lead compounds will not be large in concen- 
irate of the grade made lately, and that the amount of silica 
is small. There is also not much pyrite present to cause 
balling on roasting before the free atom of sulphur is re- 
moved. 

This property of a high fusion point is of very great im- 
portance when an attempt is made to heat a material to such 
a temperature that part of the constituents will volatilise. 
The processes employing volatilisation may be divided into 
two chief classes, according to whether the temperatures of 
the boiling points of the substances that it is desired to vola- 
tilise are below or above the temperatures of the fusion 
points of the ingredients from which volatilisation takes place. 
\ substance may be volatilised at a temperature considerably 
below its boiling point, when the gases carrying off the vola- 
tile ingredients have ready access through the mass of hot 
solid material. If it be desired or necessary to volatilise an 
ingredient from a fused or semi-fused mass, it can only be 
done with any great degree of success if the vapour pressure 
of the ingredients to be volatilised is high. 

Separation of Lead'and Cadmium 


In order to separate lead and cadmium from zinc by vola- 
tilisation, the experimenter has a choice of three or four 
methods. He could take advantage of the higher vapour 
pressure at any given temperature of both lead and cadmium 
oxides than that possessed by zinc oxide. He could employ 
any corresponding properties that were possessed by the sul- 
phides. The boiling points of metallic lead, cadmium, and zinc 
are 1,718°, 7679, and go6° C., respectively; this would indi- 
cate at least that the last two could be separated from the 
first. Chlorides have also applicables since small amounts 
of chlorides are at times still employed to remove volatile 
impurities. It might, of course, be possible to use combina- 
tions of these processes; thus, it might be possible to vola- 
tilise some of the ingredients as metals under such conditions 
that the other was retained as oxide. 

The volatility of lead sulphide, in particular, has been com- 
mented upon in the literature. Sulphides would only remain 
as such in a non-oxidising or reducing atmosphere at tempera- 
tures ordinarily employed in lead smelting. Since heating 
under such conditions might be expensive, little work has 
been done on the separation of the metallic sulphides, as such, 
from each other by volatilisation. 


Volatilisation as Chlorides 


The original patents on the volatilisation of valuable in- 
gredients from ores as chlorides were granted to Stuart Croas- 
dale, to whose introduction in U.S. Bureau of Mines Bulletin 
211 (1923) the reader is referred. The part of this bulletin 
most applicable to the removal of lead from zinc concentrate 
on heating with salt was the report of the discovery that if 
an oxidising atmosphere were maintained, the lead could be 
volatilised as a chloride, while most of the zinc would remain 
in the residue as the oxide. Other pertinent points were 
learned, such as the necessity of roasting a considerable 
amount of sulphur from a heavy sulphide concentrate in order 
to avoid the consumption of an excessive amount of salt, and 
the importance of avoiding fusing the ore. It was found 
advisable to add limestone and other infusible constituents to 
some ores. 

The removal of lead from an ore by volatilisation of the 
oxide was tried at the plant of the Chief Consolidated Min- 
ing Co., near Eureka, Utah. Wigton (‘‘ Trans. Am. Inst. 
Min. Met. Eng.,”’ 200) found it was possible to 
remove the silver also, although somewhat less of this metal 
was recovered than of the lead. The removal of lead in 
cupelling products containing precious metals is, of course, 
familiar to all metallurgists. Another example of volatilising 
lead oxide is furnished by the converting operation at Tooele, 
Utah, where the copper matte contains both lead and some 
zinc. At this interesting plant the operators remove the lead 
from the fused bath at a comparatively high temperature. 
There are many instances where lead or zinc products have 
been removed under atmospheres that were reducing to vary- 
ing degrees. Thus, the River Smelting Co., at Florence, 
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rado atilises and some zinc from a solid charge 
along the walls of a reverberatory matting furnace. 

P. Kirk idarbour City, California, was one of the 

remove lead by volatilisation in the kiln, and also 

i y coal removal of various lead and zinc froducts. 

W aelz process is now well-known; in this process the 

inc are removed together from slags and other 

ts and are not separated. The same may be said for 

ts made on Wetherell grate. These latter processes 

eally akin to the retort in that the zinc is metallised, and, 


from the retort in that subsequently the zinc 
oxide in the alr instead of 


being condensed 


Volatilisation in Metallic State 
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he vapour pressures of the oxides of lead, cadmium, and 
zinc govern the whole operation of volatilisation of these 
compounds. In case some of the lead sulphide roast slowly, 


this compound has a sufficiently high vapour pressure to be 
important. For all the work above goo°® C., the original 
sulphides would roast quickly to the oxide form, and there 
would be but few sulphates present. For the conditions under 
which the present experiments were carried out, it would be 
judged that the lead and cadmium would be volatilised fairly 
completely in 12 hours at 1,1009 C. ‘The rate of volatilisation 
increased with increase in temperature up to 1,320° C., the 
highest temperature employed, although the calcine was then 
semi-fused. At the Chief Consolidated plant the average 
temperature in the hot zone of a large kiln was about 1,400‘ 














Zinc can also be volatilsed as metal from a liquid bath by C., but a higher temperature was employed to remove the 
enn rough tuveres into the bath. The zinc vola- ‘“ilver from this ore than probably would have been used to 
sed likewise burns to zinc oxide in the air and is carried T'e™Move lead alone. 
ng | he gas stream to collectors. Chere have been some There is not enough difference between the vapour pres- 
dications in the technical press that lead has been removed — sure of metallic cadmium and metallic zinc, or even between 

n roasting zinc ores on the Dwight and Lloyd sintering the vapour pressures of the corresponding oxides, to enable 
r ix, Mac Michae \m. Inst. Min. Met. Eng a very complete separation of these two elements to be made, 

Pee P 455. Februa 1932) states that ‘‘the sinter particularly where there are several hundred parts of zinc 
g ope yn produces a certain amount of fume which is oxide present to one of cadmium. The thought then arises 

ecovered in a bag house and shipped to a lead smelting that if one of the substances (preferably zinc) could be kept 

plat From 2 to 5 per cent. of finely crushed coke was in the oxide form, under conditions that would at the same 
sed as a fue Che separation of lead from zinc concentrate time keep the other substance (preferably cadmium) as the 
: oO he lead as the oxide was tried experi- metal, there would be such an enormous difference in vapout 
\ -mall scale by Oldright in 1923” (Bureau of | pressure at comparatively low temperatures that the separa- 

‘lines, Rep Investigations, 2.544 tion of the two could be made readily 

The Sinterin oO e 
¢ of Iron Ores 
Latest Scientific Principles at the New Ford Motor Works 
atest Scientific Principl the New Ford Motor Work 

IJURIN ece ears an important advance has been made _ tion, having a capacity of 600-700 tons of sintered ore and 
( eC Wit e sintering or agglomerating of fine blast furnace dust per 24 hours, has now been completed at 
n ores to give a product suitable for the blast furnace. the new Ford Motor Works, Dagenham, where it will operate 

his process has also been applied to other ores, particularly in conjunction with the blast furnace and by-product coke 

hose of leac nc, copper, nickel, and manganese, while oven plant. 

e-sulpl sing is carried out at the same time. The latest The Ford Motor Works, Dagenham, has been designed for 

sciel principles in this field are represented by the the output of approximately 200,000 motor vehicles per annum 
Dwight-Lloye nachine, of which an important installa- Included is a very large blast furnace plant, to manufacture 

















General View of the ‘ 


* Dwight-Lloyd ” Sintering Machine for the Ford Motor Works, Dagenham. 


When 


erected the grate of this machine 


be 71 ft. long; the pallets or carriages are 6 ft. wide. 
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iron direct for the castings, together 
by-product coke oven and recovery plant, including light 
oil fractionation. 


with a ** Wilputte ”’ 


In addition, there is a remarkable powel 
installation, consisting of three super-pressure water-tube 
boilers operating at 1,200 lb. per sq. in., driving a 30,000 
Kw. back-pressure turbine exhausting at 200 lb. pressure to 
the general steam mains of the works, which are also sup- 
plied by 200 lb. per sq. in. water-tube boilers. Town refuse 
is to be largely used as fuel, along with pulverised coal and 
blast furnace gas, while the refined light oil from the by-pro- 
duct recovery plant is to be utilised for driving away the 


finished cars. 


The ** Dwight-Lloyd sintering installation forms part of 
this striking self-contained equipment. For blast furnace 


practice, the basic principles of sintering consists in mixing 
the more or less finely-divided iron ore and similar material, 




















‘ TY ate 
** Dwight-Lloyd”” Sintering Machine for the Ford Motor Works, 


Dagenham : Heavy Cast Iron Fan, 79 in. diameter Rotor. 

such as blast furnace dust, mill scale, and pyrites cinder, 
with a carefully regulated amount of solid fuel, generally 
coke breeze or anthracite, the mixture being heated to soften- 
ing point whilst travelling slow-moving, endless 
grate, In the case of the Ford plant the 
‘pallets ’’ or carriages are 6 ft. wide, and the 
length of the grate is 71 ft., corresponding to an 
grate area ot 310 sq. it. 


travelling 
component 


OV erall 
etfective 
Basic Principles of Sintering 


The iron ores, which will be grabbed from the stockyard, 


ind coke breeze, are contained in overhead store bunkers 
holding not less than 8 hours’ supply, each with a rotary 
feeder table gear controlled by a valve, which is arranged 


ro 


to discharge the correct amount of ingredients to a travelling 


band. Mixing is first carried out in a rotary cylindrical 
mixer, to which is added the blast furnace dust from a 
* Dorr filtering plant; passing to a second type of mixet 


a small amount of water is added to give the right 
sistency. ‘The mixture is then fed to the endless travelling 


chain of pallets at one end of the setting by means of a 


con- 


special ‘‘ swinging spout ’”’ feed device, forming a uniform 
layer 7 to g in. thick. Almost immediately the latter pass 
under a combustion chamber fired with blast furnace gas, 
so that the coke breeze in the mixture is ignited. In this 


connection it may be pointed out that the ‘‘ swinging spout ”’ 
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feed has been chiefly used in the United States, but othe 
methods are available, including horizontal roller feeds. The 
amount ot blast furnace yas required is about 1,200-1,300 
cu. It. per ton of sinter. 


Che heated 
machine, 


mixture, in its passage through the sintering 
underneath 
and a powertul 
that air is 
burning the 
heat 
the finely divided iron ore par- 


is subjected to suction trom 
by means of a system of wind boxes, trunking, 
suction fan equipment with dust 
pulled downwards through the mixture, 
of the breeze. In 
by the burning coke breeze, 


strong 


separator, so 
whole 
coke consequence of the venerated 
ticles are softened and caused to age lomerate or sinter, vlving 
large porous grains of iron ore, the bulk of which range in 
size from 3/10th in. to 3 in. and therefore constitute a highly 
satisfactory product for treatment in the blast furnace, much 
superior to the original raw ore. 

lhis operation of sintering has to be 
acc urately controlled lines, 


carried out on very 
not only as regards the percentage 
of coke breeze in the mixture and the thickness of the layer, 
but also as regards the intensity of the draught, that is the 
volume of air passing through the mixture. If conditions are 
lot correct, either the temperature may be too high, resulting 
in actual clinkering of the 
low, so that sintering is 


iron ore, or it may be too 

rregular and incomplete. At the 
end of the journey though the sintering machine, which takes 
about 10-20 minutes, the pallets pass over a supporting end 
roller and open apart, so that sintered product falls on to a 
stationary where the dust 


3/10th in. is separated and returned for further treatment 


‘ grizzly ’’ or screen, fine below 


Dustless Conditions 


The sintered iron ore, duly graded, can, if necessary, be 
further screened to separate the larger pieces, which may 
be used to torm the floor or ** dressing *’ of the grate bars 
on the travelling carriages, about 1 in. thick, and thereby 


give a protecting effect from the heat and increase the life ot 
the bars. In many cases, however, this further grading is not 
necessary and limestone chips or screened lumps of iron ore 
as a dressing, the sintered particles forming 
the bulk of the material direct to the blast furnace. 


When sulphur is present a considerable amount of valuable 
de-sulphurising takes place. The whole of the discharge end 
of the machine at the Ford Works, including the 
is fitted with a special hood in which are 


sprays for the purpose of 


are used while 


pass 


screen, 
arranged Watel 
* the dust. Normal 
total power requirements are about 15 Kw. hrs. per ton otf 
sinter, and the operating cost does not 


‘keeping down 


exceed 2s. per ton. 





Institute Meetings 
Fixtures for September 
THE autumn meeting of the Iron and Steel 


held at Sheftield, while that of the 
place at Birmingham 


Institute will be 
Institute of Metals takes 

The period fixed for the former meet- 
ing is September 12-15, and the sessions for the discussion of 
papers will be in the Mappin Hall of the University of 
Shettield, St. George’s Square, on September 13 and 14. A 
full list of the papers submitted THE 
(CHEMICAL AGE, August 1g, page 108, 


was published in 

Che twenty-fifth autumn meeting of the Institute of Metals 
at Birmingham has been arranged for September 18-21. On 
the inaugural evening Mr. W. R. Barclay will lecture on 

Twenty-five Years’ Progress in Metallurgical Plant,’’ in 
the Medica] Theatre of Birmingham University, Edmund 
Street. On the following two days, the mornings will be 
devoted to general meetings in the Examination Hall of the 
Central Technical College, Sutfolk Street, and in the after- 
noons visits to the factories of 
been arranged. 


various well-known firms have 
\t 8 p.m. on September 20, the Lord Mayor 


Full details 
were published in 


and Lady Mayoress will hold a civic reception. 
of papers submitted visits to 
THE CHEMICAL AGE, 


and works 


July 29, page 112. 





GLASS apparatus can now be conveniently cleaned and dried 


4 M Ms ] 

with a viscose sponge which times the water 
absorptive power of ordinary rubber sponge and even twice the 
absorptive power of natural sponge. In addition to the 


with which all types of glass apparatus can be 


possesses ten 


dried 
With its aid, the viscose sponge facilitates the cleaning process 
by taking up the dust particles in its pores, 


rapidity 
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Some Recent Metallurgical Patents 


Sintered Hard Alloys 

more than 50 per cent. of 
or one or more silicides, or a 
containing also more than 0.5 pe! 
retractory carbide and more than o.5 and 
metals ot melting 
manganese, or cobalt 1s described in 


\ SINTERED hard alloy, which con- 
borides, 


mixture, 


sists Ol One OF MOT 
silicide-boride 


cent. at ast one 


5 
5 


up t 5 r cent. of a metal o1 lowe 


point, ¢.g., iron, nickel 
; é 

Specification No. 392,038 of Tool Manufacturing Co., Ltd. 

rhe silicides and borides of tungsten, molybdenum, titanium, 

zirconium, thorium, vanadium, niobium, tantalum, chromium, 

and aluminium, and the 


tantalum, 


carbides of tungsten, molybdenum, 


ana ttanium, are specified as constituents. 
Alloys from Porous Metal Bodies 
ALLOYS are produced by exposing refractory metal 
particularly barium, in the 
z Vapour, Specification 
\o. 392,075 Ol the International General Electric Co., Inc. 


lhe porous bodies are produced by pressing metal powders, 
and thei! porosity 
with 

alkaline-earth 


porous 


| alkaline-earth metals, 


podies to 


molten state or as i according to 


varied by a sintering treatment to produce 
contents. The 
is stated to permeate the porous body 
after which a heat treatment transforms the mixture into a 


homogeneous alloy. Alloys of barium with nickel or platinum 
having a barium content up to 10 per cent. may be thus pro- 
content is less than 5 
pure. 


ditterent alkaline-earth metal 


metal 


alloys 


duced. If barium vapour is used the 


such alloys are stated to be very 


Concentrating Ores 
Ix a froth-flotation process for concentrating fluorspa1 
alues an oxidising agent may be added to the water used 
in making the pulp or to the pulp before frothing. 
\ccording to Specification No. 392,004 of Aluminum, Ltd., the 


oxidising may be a permanganate, a bichromate, 
chlorine, or a substance which liberates chlorine, e.g.,an alkali 
hypochlorite, amount of commercial cresylic acid 
or of one of its constituents, 7.e., a cresol or a xylenol, is pre- 
ferably also added to the water or the pulp. The concentra- 
tion is preferably carried out by mixing the ore with the 
pretreated water, desliming by repeated settling operations, 
floating the values with a mixture of oleic and cresylic acids, 
and cleaning the « dilution by further flota 


per cent. but 


itself 


agent 


and a small 


oncentrate afte1 


tions. 


Coating with Metals 

METAL articles which are subject to erosion can be protected 
by spraying with wear-resisting metals such as alloys of man- 
ganese, chromium, tungsten, molybdenum, cobalt, or the like, 
as described in Specification No. 392,145, of International 
General Electric Co., Inc. An intermediate coating of a metal 
which readily alloys with both the foundation metal and the 
coating metal may be provided. The article may be subjected 
to a heat treatment either before o1 coating, the heat 
treatment being preferably carried out in a neutral or reduc- 
ing atmosphere. The coating of turbine blades either entirely 
or locally, e.g., at the inlet edge, is referred to. 


aiter 


Nitrogenised Iron Alloys 
IN the manufacture of nitrogenised iron alloy articles, a 
uniform physical structure in which free carbon in very finely 
divided form is disseminated throughout the surface layers of 
is produced in the casting either by controlling 
the casting process or by subsequent heat treatment, and the 
asting is then nitrogenized. This process is described in 
Specification No. Nitricastiron Co., Ltd. The 
metal may be cast centrifugally or may be super- 
prior to casting or may be subjected io a prolonged 
heating at above the normal casting temperature. If the 
metal is cast in the usual fashion, the casting is either 
and then reheated to 875°C., 
reheated to 700-750°C., o1 
and then reheated to a tempera- 
ture below the quenching temperature The castings contain 
2-3.5 per cent. of carbon and 1.4-4 of silicon, part of which 


the casting, 


390,097, ot 
molten 


heated 


annealed at about go00°C. 
quenched to about 200°C. 


simply quenched from 950°C. 


and 


may be replaced by aluminium, nickel or titanium, and may 
or more of chromium, molybdenum, vana- 
amounts of from 0.5 to 3.5 per cent. 


Further alloying elements such as copper, cobalt, manganese, 
or zirconium may be added to the alloys. 


also contain one 


dium or tungsten in 


Treating Metallic Surfaces 


\N adherent layer of nickel oxide capable of reduction at a 


low temperature is produced on a nickel surface by treating 
superficially oxidised nickei with a suspension of an alkaline 
earth oxide or hydroxide, particularly lime, in a solution of a 
hypochlorite, hypobromite or hypoiodite, as described in Speci- 
fication No. Rose, Downs and Thompson, Ltd., 


and T. Andrews. For the production of a nickel catalyst, 
nickel, oxidized, for example by dipping in nitric acid and 
heating until the coating of nitrate is converted into oxide, is 
immersed in The nickel 
matrix and newly- 
formed oxide is removed and washed with water, treated with 
dilute hydrochloric acid to remove adherent lime, and again 
vashed with water. It is then reduced in a slow current of 
hydrogen at 300°C., the metal strongly 
adherent. 


392,000, ot 


a suspension of bleaching powder. 


with its adherent coating of changed 


reduced being 





New Coke-Oven Plant 
£250,000 Scheme at Manvers Main Collieries 


\ NEW coke-oven plant which, when completed, will consist 
of 45 ovens capable of carbonising over 1,000 tons of washed 
slack a day, is the latest enterprise of the Manvers Main 
Collieries, of Wath-on-Dearne, near Rotherham. The scheme 
in its entirety will cost about £250,000. It is hoped to start 
heating the ovens before the end of September, and coke 
from the new plant may be expected in November. 

The by-product plant consists of collecting and _ take-off 
mains, and two large multi-tubular condensers coupled to two 
smaller retained out of the old plant. There are six 
scrubbers, three of which are for the recovery of ammonia 
and the remainder for benzol. The exhausting machinery 
consists of two Rateau fans, supplied by the Bryan Donkin 
Company, of Chesterfield, each capable of passing 527,000 
cu, ft. of coke-oven gas an hour. The exhaust steam from 
the turbines will be used to operate the ammonia stills, A 
special feature is the removal of tar fog from the gas by 
through a Simon Carves-Ferranti precipitation 

the particles are subjected to an electrical dis- 
charge of 25,000-30,000 volts. The contract also provides for 
a complete new benzol plant of large capacity, comprising 
a still for the production of high test crude spirit, and a 
complete benzol rectification plant for the production of motor 
spirit, having two stills each of over 5,000 gal. capacity. The 
ammonia plant consists of two stills, each with a daily capacity 
of 1so tons. The tar distillation plant comprises primary and 
secondary stills, together with condensation plant for the pro- 
duction of naphtha, middle oil, light and heavy creosote oils, 
anthracene, and refined (road) tar or pitch. 

The coke-ovens are of the latest design, constructed of 
British high-grade silica, and the regenerators are packed 
with special filling. The ovens will be charged by an elec- 
trically driven four-hopper charging car of 15 tons’ capacity, 
the hoppers being fitted with non-spill measuring rings and 
a special device for the rapid discharge of the coal into ovens. 
The battery chimney reaches a height of 213 ft. above its con- 
crete base, is of nearly 7 ft. and 11 ft. internal diameter at 
top and base respectively, and is lined inside with fire-brick 
and acid-resisting material. 


5 


ones, 


passing it 
plant, where 





Copper and Nickel Production in Canada 

THE Dominion Bureau of Statistics at Ottawa reports that 
copper production in Canada in May, 1933, advanced to 
21,056,268 lb. as compared with 19,776,008 lb. in April, and 
will 21,336,879 Ib. in May, 1932. Canada _ produced 
102,057,012 lb. of copper during the first five months of 1933, 
as compared with 109,200,957 lb. for the corresponding period 
of 1932. The production of nickel in May advanced to 
5,480,554 lb., the highest figure recorded for any month since 
In April, 2,135,850 }b. were produced by Cana- 
and in May, last year, the output was 
During the five months ended May, 1933, 
14,666,635 Ib. of nickel; in the correspond 
the output was 18,000,476 Ib. 


May, 193 
dian operators 
3,471,304 lb. 

Canada produced 


ing months of 1932, 
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Good Prospects for 


THE producers of non-ferrous metals are determined to 
secure a good future for themselves. Efforts to extend 
the already wide uses of alumimium and nickel are 
continually in evidence. Two months ago the pro- 
ducers started out to explore new ways in which the 
use of tin could be extended. Following this wise 
example, the leading copper-mining concerns of the 
Empire have now decided to take steps to increase the 
sale of copper. The Copper Development Associa- 
tion, now incorporated as a company, with offces at 
Thames House, Millbank, London, S.W.1, is already 
reported to have established contact with the Ameri- 
can Copper and Brass Research Association, and with 
the Copper Institute of Germany, with the dbject of 
exchanging information to their mutual benefit. The 


immediate work of this new organisation will, low- 
ever, be concentrated on the development of extended 
uses for copper rather than research work. It 1s felt 
that development work is in great need of stimulation, 
for the marketing section of the industry seems to lag 
far behind the research section. Sufficient funds to 
enable the Association to carry out its object over a 
period of years have already been ensured. In addh- 


tion, this Association will carry weight by being 
thoroughly representative of the copper industry. Sir 


Auckland Geddes, Mr. A. Chester Beatty and Sir 
Harry McGowan have been appointed honorary presi- 
dents, and Mr. D. Owen Evans will act in the role 
of chairman to the council which will direct the opera- 
tions of the Association generally. Detailed business 
will be vested in a committee of management, on which 
most of the important copper interests, including trade 
associations will be represented. 

An analysis of the world consumption of tin, as 
prepared by the statistical office of the International 
Tin Research and Development Council, at The 
Hague, affords direct evidence of the growing demand 
for tin and of increased industrial activity in Europe 
and also in the United States. During the first six 
months of the current year the world consumption of 
tin rose to 58,700 tons, as compared with 46,500 tons 
in the preceding six months. In the United States 
consumption increased by 9,040 tons to a total] of about 
25,300 tons; in Great Britain the increase was 1,350 
tons, making a total of 9,530 tons; France and Ger- 
many took an additional 640 tons and 550 tons re- 
In many other countries there were small 
increases, but in the Netherlands con- 


spectively. 
but consistent 


sumption fell by 10 per cent. to 570 tons; in Switzer- 
land there was also a fall of 9 per cent. to 470 tons; 
and in Czecho-Slovakia the demand decreased by 30 


Non-Ferrous Metals 


per cent. to tons. These which 


approximate to the nearest 10 tons, give a clear indi- 
cation of the revival of industrial activity in the United 
States, which commenced fully five months back. 
A considerable proportion of this increased demand 
has been utilised in the production of solder, collap- 
sible tubes and tinfoil, and also for the manufacture 
of tinplates. In the United States the consumption 
of tin for tinplates rose from 1,310 tons in March to 


3,020 tons in June. There was also a distinct increase 
in this connection in Great Britain, where the tinplate 
industry consumed an additional tin 
spread over the first five months of the current year. 

Mr. John Howeson’s remarks to shareholders of 
the companies of which he is chairman are of value 
to those interested in tin, for it is recognised that he 
occupies a prominent position in the tin-mining indus- 
try. At the recent meeting of the Anglo-Oriental 
Mining Corporation he referred in optimistic terms to 
the future of the industry, circumstances being more 
hopeful to-day than at any time within the last four 
years. He believes that the dislodgment of hoarded 
accumulations of the metal in the Straits Settlements 
has now paved the way for orderly progress in all 
directions. Further quantities of unrecorded tin are 
not likely to be unearthed, and in view of the heavy 
tonnages involved we may be justified in assuming 
that the consumption of the metal has been much 
greater than the official figures indicate. 

World production of tellurium is also likely to be 
stimulated by the work of Singleton and Jones, of 
the Associated Lead Manufacturers’ Research Labora- 
tories. These investigators devoted their attention to 
alloys of lead with tellurium in verv small percentages, 
and tensile tests have demonstrated that extruded 
‘* tellurium-lead ’’ will undergo more deformation be- 
fore fracture than any other common metal. In this 
connection such alloys promise to have a wide field 
of use in water-pipe manufacture. The addition of 
only 0.07 to 0.1 per cent. of tellurium in lead also 
increases resistance against the corrosive action 
of boiling sulphuric acid. Tellurium has not hitherto 
been produced in large amounts by reason of lack of 
sources of supply, but rather as a result of limited 
demand. World production, nevertheless, has grown 
from 1,000 lb. in 1927 to about 4,000 lb. in 1931, this 
increase being attributed to the use of tellurium for 
the purification of zinc sulphate in the commercial 
production of electrolytic the 
Unted States. The element is normally obtained as 
a by-product in the electrolytic refining of copper, 


500 statistics, are 


550 tons of 


zinc as practised in 
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being isolated from the anode mud where it becomes 


concentrated in association with selenium, gold and 
silver. [This mud is dried and roasted in order to 


remove the selenium, which is collected in dust cham- 
bers or by electrical precipitation. [he residue is then 
smelted with soda ash and the soluble sodium telluride 
is removed by this solu- 
precipitation of 
tellurium dioxide, which is washed, dried and finally 
smelted with powdered coal or coke. : 


y leaching. Neutra‘ising 
tion with sulphuric acid effects the 


Porosity in Copper Ingots 


AT the recent Silver Jubilee meeting of the Institute 
of Metals it was pleasing to notice that further atten- 
tion has been devoted to the subject of porosity in 
Mr. N. P. Allen has 
on this occasion determined to what extent “‘ typical ”’ 
porosity distribution is common to all ingots, and to 
what extent 


aluminium and copper ingots. 


it is peculiar to tough-pitch copper. Re- 
garding the results as a whole, it appears that the 
pr duction of cavities in an ingot is a regular sequence 
of events, where the order and the manner in which 
the solid constituents separate out, together with con- 
traction on solidification, play a greater part than the 
movements of gas bubbles. T 
previously considered ‘‘ typical ’’ of copper ingots is 
not all ingots. It appears rather to be 
the result of two distinct processes, one of which causes 
the metal to become more porous as solidification pro- 
ceeds, whilst the other produces a sound cone at the 
centre of the bottom of the ingot. Of these, the for- 
mer was found in every ingot examined, and may 
be the resu't of the greater rate of cooling at the out- 
side, the segregation of dissolved gas to the centre, 
and the fall of hydrostatic pressure as_ solidification 
proceeds. Al] three factors probably play their part, 
but information is lacking which would enable one to 


[he porosity distribution 


common to 


decide their relative importance. 
did not invariably occur. 
early 


The second process 
Ingots which gave off gas 
in the freezing process, or which had a long 
freezing range, showed the phenomenon more clear], 
than others. If castings suffer from large cavities or 
localised spongy patches, the remedy is better feed- 
ing, or the choice of an alloy with a longer freezing 
range, which will distribute the porosity. If, on the 
other hand, the trouble is extensive porosity producing 
permeability under pressure, an alloy with a shorter 
freezing range, with more rapid cooling and less gas 
content is likely to be better. 


Beryllium and Steel 


AT the autumn meeting of the Iron and Steel Insti- 
tute—another event of the past month—investigations 
reported by Mr. J. H. S. Dickenson and Dr. W. H. 
Hatfield indicated little or no prospect of beryllium 
becoming a more useful addition to the group of 
metals used in the manufacture of special steels. In 
the first place, it was pointed out that this light metal 
is still extremely expensive and is unlikely to become 
reasonably cheap, whilst its lightness and readiness 
to oxidise would make the actual introduction into 
the molten steel a matter beset with difficulties and 
distinctly wasteful. The addition of 1 per cent. of 
beryllium tended to make some steels distinctly stiffer 
under the hammer, with an increased tendency to 
‘“ burst,’’ but it was considered that this would not 
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give rise to any serious manufacturing difficulty af 
such steels were in demand by reason of their physical 
properties. The addition of beryllium, however, 
proved harmful to the steel rather than otherwise. 
Apart from the hardness peak in the tempering range 
of goo? to 450° C., and the associated  brittle- 
ness and liability tocrack with rapid cooling, beryllium 
steels showed a marked hability towards becoming 
fragile, as evidenced by impact tests, which far out- 
weighed the increase in tensile strength. Summed 
up In brief, none of these steels has shown high elas- 
tic limit and fatigue resistance in combination with 
ductilty and toughness, properties which are so neces- 
sary in highly-stressed engine parts. 


Utilisation of Blast Furnace Gas 


BLAST furnace gas 1s now no longer looked upon as 
a waste product of the blast furnace, but as an essen- 
tial factor in the working economy of a combined 
plant. It is important, therefore, that this valuable 
product be conserved and used as efficiently as pos- 
sible. How this is being accomplished at the works 
of the Appleby Iron Co., Ltd., was indicated by Mr. 
WW. B. Baxter in his ‘‘ Notes on the Utilisation of 
Blast Furnace Gas,’’ presented before the Iron and 
Steel Institute. The tests reported were chosen as 
typical examples of the utilisation of blast furnace 
cas for various purposes. They were not made under 
deal or staged conditions to demonstrate maximum 
efficiency, but to show what was happening under 
present-day practice in order to detect where improve- 
ments in working might be achieved. The data 
obtained justifies the policy of the use of blast fur- 
nace gas and the gradual elimination of coal. -The 
effect of the policy is well shown by the large reduction 
in the use of solid fuel at the Frodingham Works. 
Consumption of solid fuel expressed in cwt. per ton 
of ingots produced was 17.2 cwt. in 1913, 10.05 cwt. 
in 1927, 7.95 cwt. in 1928, and 7.13 cwt. in the first 
half of 1933. The Appleby blast furnace and _ steel 
plant has benefited from the experience gained at 
frodingham, and the total consumption of coal for 
all purposes for the first half of the year 1933 amounted 
i> 4.61 cwt. per ton of ingots, which figure includes 
the coal used in the melting shop for the production 
of ingots, namely 3.35 cwt. The gas cleaning plant 
installed at Appleby is of the Halberg Beth type, and 
consists of four small and two large units having a 
total capacity of 4 million cu. ft. per hour at N.T.P. 
The average quantity actually dealt with amounts to 
approximately 6 gm. per cu. m. The cleaned gas is 
delivered to the distributing system, which includes 
a 2 million cu. ft. gasholder. 


New Sovict Steel Combine 


DESIGNS have been prepared for the building of a 
new steel cambine at Bakalsk in the Cheliabinsk 
region. The combine is designed for a capacity of 
1.8 million tons of steel castings a year, nearly three 
times the capacity of the Midland Steel Works of the 
United States, which is the biggest plant in the world 
producing high-grade steel. The first unit of the 
Bakalsk combine is to consist of two blast furnaces, 
one small blooming mill and one big press. Building 
is to commence next year, and the first united is hoped 
to be completed by 1937. 
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Some Steps in Metallurgical Progress— 1908-1933 


Dr. Rosenhain Addresses the Institute of Metals 


\VHILE it would be too much to claim that the Institute of 


Metals is responsible for most of the progress which has been 
achieved, yet a certain claim is justified on the ground that 
the Institute, from its formation, provided for the first time 
the means of adequate publication and discussion not only fo1 
the results of research, but also for progress in practical de- 
velopments in the non-ferrous industries. This point was 
emphasised by Dr. Walter Rosenhain, in a paper presented 
betore the Institute of Metals at Birmingham. *‘ The Insti- 
tute of Metals,’’ added Dr. Rosenhain, ‘* undertook a pioneer- 
task, and although in various countries organisations 
have subsequently been developed for providing facilities oj 
a similar nature for their own metallurgists and engineers, 
it has fortunately been able to maintain its place not only 
in this country, but throughout the world.” 


ing 


The Study of Equilibrium Diagrams 


‘The sphere of the Institute of Metals has been intentionally 
confined on the one hand to the metallurgy of the non-ferrous 
metals, to the exclusion of steel, and on the other hand has 
excluded the whole field of the production of metals from 
their ores—in both cases with the deliberate purpose of avoid- 
ing overlapping with previously existing institutions. Yet 
there can be no doubt that, in regard to the scientific aspect 
ot metallurgy, the Institute has provided a centre for publica- 
tion and discussion which has stimulated research throughout 
the whole field of metallurgy. The value of equilibrium dia- 
grams, for instance, was for a log time regarded with a 
good deal of scepticism by those who were not intimately 
acquainted with their possibilities, but in his presidential 
address to the [nstitute in Dr, Rosenhain endeavoured 
to explain on broad lines, and in the simplest possible way, 
the meaning and value of equilibrium diagrams. 


1925, 


One of the points in regard to which the earlier 
brium ’’ diagrams were particularly deficient was the deter- 
mination of limits of solid solubility at the boundaries of 
litterent phases, and especially of the limits of solid solu- 
bility of other metals and metalloids in the pure or nearly 
pure metals themselves. 


equili- 


Since the principle of age-hardening was elucidated, an 
ever-increasing number of alloys has been discovered and 
developed which are capable of improvement by heat-treat- 
ment, 1n many cases to a Most remarkable extent. Apart from 
alloys of aluminium itself, perhaps the most interesting exam- 
ple is that of the alloy of copper and a small percentage of 
beryllium, in which a degree of hardness can be obtained 
approaching that of hardened steel. Even among the alloys 
of iron itself, similar tacts have been discovered, as, for exam- 
ple, in the alloys of iron with molybdenum and with tungsten 
which afe capable of age-hardening, and the ageing effects 
which can be produced by nitrogen and probably by oxygen and 
carbon, in mild steel at quite moderate temperatures. The 
range of such alloys is steadily widening at the present time, 
and is placing at the disposal of the manufacturer and of 
the user a whole series of products of a novel and valuable 
nature. ‘These can be placed definitely to the credit of scien- 
tific investigators, and in particular to the more accurate 
study of the equilibrium diagrams. In this direction the 
Institute of Metals has perhaps been more helpful than in 
any other, since it has furnished scope and encouragement 
for the writers of papers on what might otherwise have been 
regarded as abstruse and academic subjects. 


Heat Treatment of Light Alloys 


For some time after the discovery of Duralumin it was 
believed that the improvement of properties by quenching 
and ageing could be obtained only with alloys which had 
undergone mechanical working, such as forging or rolling, 
and the application of heat-treatment to castings was not 
considered feasible. An understanding of the principles in- 
volved in the heat-treatment of light alloys, however, imme- 
diately led Dr. Rosenhain and his colleagues to the conclu- 


sion that such treatment should be applicable to castings. 


It seemed probable, however, that the time required for pre- 
liminary heating to secure complete solution of the second 
phase or constituent would be much longer for the cast mate- 
rial. Experiments quick], verification of this view, 
and the result has been the development of a series of casting 
alloys capable ot being very materially improved by heat 
treatment, About the same time, it was realised that the best 


available alloys of aluminium lost their strength rapidly with 
increasing temperature, search was made, under the 
urgent stimulus of war conditions, for light alloys which 
would maintain their strength as far as possible at high tem- 
peratures, to 350° C., which 


led to a 


and a 


such as 25 are encountered 


in aeroplane and motor car engines. 


Development of ‘*Y’’ Alloy 


One result of this was the devclopment of an alloy, since 


widely known and used especially tor piston purposes, con- 
taining copper 4, nickel 2, and magnesium 1.5 per cent., 
which has come to be known, through accidental lettering 
used in the laboratory, as ** ) alloy. Although the full 


application of this alloy for practical purposes sutfered a lag 
f something like ten years trom the time when it was first 
described, it maintained its position for some time, and is 
sull among the best of the aluminium alloys for its particular 
2.e., for use at high temperatures, 
forgings. 


purpose, whether as cast- 
More recently, alloys have been produced 
which, while largely based in constitution and mode of treat- 
ment on *' Y alloy, are capable of attaining still better 
properties, a result which they owe in part to the incorpora- 
tion of a small amount of titanium. ‘These, although 
in type to ** Y ”’ alloy, offer certain marked 


ings OF 


similar 
advantage =, and 
it is to be hoped that still other development and improve- 
ments will follow. The resistance offered by industry to the 
introduction of new alloys is fortunately much less to-day than 
it was ten or fifteen years ago, and the threatened competition 
of magnesium and its alloys will probably serve as a further 
stimulus to those interested in the alloys of aluminium. 
While the proper use of the microscope can and does carry 
knowledge tar into the minute structure of alloys, there 
definite limits, due to the wave-length of light itself, 
Which make it impossible to carry magnification beyond a 
cefinite degree. Even if this is placed at so high a value 
as 10,000 diameters, whilst the orthodox view places it nearer 
2,000, it yet leaves us very far from the possibility of studying 
the arrangement of the atoms in the crystals of our metals. 


ale 


Use of X-Rays 

Fortunately, however, the use of X-rays, which may be des- 
ribed as a variety of light having a wave-length about a 
thousand times shorter than that of yellow light, makes it 
possible to observe phenomena known as the diffraction of 
N-rays in crystals which give the key to the arrangement of 
the atoms themselves. Thanks to the work of Bragg, Laue, 
Mark, Polanyi, Schmid, Bernal, Bradley, Westgren, van 
\rkel and others, not only the experimental technique, but 
also the methods of interpreting results have been developed 
to an amazing extent. It is now possible, not only to deter- 
mine with remarkable accuracy the dimensions of the crystal 
lattice of any given sample, but also to correlate these with 
the concentrations of solid solutions and with the formation 
of intermetallic compounds. The result is that many of the 
phase boundaries of alloy systems now be determined 
with great accuracy by these means. 


can 


This advance of insight into the structure of alloys is of 
value not only because of the more accurate determination of 
equilibrium diagrams, but also because it is providing the 
material for a much better understanding of the nature of 
the metallic state and of the laws which govern the formation 
of intermetallic phases and the constitution of alloys in 
general. It is not perhaps too much to hope that in the 
near future the general laws governing alloy constitution and 





7? 


} 


behaviour will be discovered, and will bring order and under- 
the rather varied and troublesome collection of 
equilibrium diagrams with which the metallurgists have to 
present time. When this result is achieved, the 
al consequences are likeiy to be important, and manu- 
users Will have occasion once again to thank 

ly the scientific imvestigator for his patient pursuit of 
abstruse and difficult subjects, but also the Institute of Metals 
for the encouragement and support which it consistently gives 
work. 


standing into 
deal at the 


rers and 
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to such 
A Wide Variety of Alloys 


Whilst the application of age-hardening to a wide variety 
OI alloys has been responsible tor some of the most important 
ferrous matcrials, interesting developments 
taken place in other directions independent of the a 
hardening processes. It is interesting to note in this 
that whilst age-hardening was discovered in connec- 
tion with the aluminium alloys and has hitherto been more 
widely exploited in that field than elsewhere, a whole group 
of new materials, mainly of aluminium, has been 
developed, which owe their value mainly to an entirely differ- 

treatment. These are the so-called ** modified ” alloys, 
of which the well-known materials containing from 10 to 14 
per cent. of silicon are typical. 


aavances in non- 


have ge- 
con- 


nectiol 


consisting 


ent 


During the period of twenty-five years under review there 
have naturally been many other developments of new alloys, 
some of which have proved of permanent importance, whilst 
others, for which great claims were made, have failed to find 
or hold a industry. Among those which have suc- 
ceeded, in varying degrees, in attaining large-scale import- 
ance, a number ot alloys of nickel must be mentioned. Some 
proprietary well known. The alloys of 

nickel, generally known as cupro-nickel, were 
extensively studied during the war, received 
ncreasing application, especially for condenser tubes, where 
a high aegree of resistance to corrosion is more important 
than low price. In the same connection, the alloys of copper 
with aluminium, the aluminium content varying from 2 to 10 
per cent., have also proved important. The ‘* aluminium- 
bronzes,’ although known for many years previously, were 
particularly studied by Carpenter Edwards, and by 
Lantsberry and Dr. Rosenhain, but found application only 
very slowly. 


piace in 


ot these are 


copper and 


and 


and have since 


anda 


The Casting of Aluminium Bronze 


One of the latest developments in this direction is the 
aluminium-brass which has resulted from one of the researches 
carried out for the British Non-Ferrous Metals Research Asso- 
ciation. This alloy, containing about 2 per cent. of alu- 
minium, is intended especially for condenser tubes. The 
aversion to aluminium as a constituent of brass, and, in fact, 


to its mere presence in a brass foundry or brass works of 


any kind, is well known to practical men; the reason for it 
has not been apparent, except that it is recognised that a 
very sMaii percentage Of aluminium O.1 per cent. or even 
less) present in ordinary brass may be markedly deleterious. 
Since, however, with proper casting methods an alloy con- 


taining 2 per cent. of aluminium gives highly satisfactory 


results, there is here need for investigation. 


The casting methods used for alloys containing aluminium, 
such as the *‘ aluminium-bronzes ’’ which have been used in 
France, for coinage purposes, have also undergone important 
developments. A most interesting process, well known under 
the name of ** Durville,’’ introduced a method into 
foundry practice by showing the value of filling a mould, 
more especially an ingot or billet mould, by the slow and 
steady flow of the metal. The process is one which has been 


has new 


used, in the first instance, only for alloys containing alu- 
minium, and it is believed that its success depends on the 
formation of a touch surface skin on these materials. It 


pg a % ‘ erat: oe 
seems likely, however, that similar methods of casting, sub- 
ject to suitable modification, may be applicable to many othe: 
materials. 


materials which 


the mogt 


Among other new 


ijevelopment, one of 


still in course oft 
groups is that ot 


are 


interesting 


the alloys of beryllium, especially with copper and nickel. 
They are of interest from the point of view that they embody 
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the first approach to practical application of what is, for 
industrial purposes, a new metal—beryllium. Much atten- 
tion has been devoted to the study of this metal, both in Ger- 
many and in this country. The German investigators have 
levoted themselves mainly to the use of the metal as an 
alloying element, and have produced remarkable alloys. An 
appreciation of the possibilities of the metal itself as a basic 
material has led to attempts in this country to produce it in 
a state of high purity. This has proved remarkably dithcult, 
owing to the persistence with which it combines with prac- 
tically every element with which it comes into contact, in- 
cluding nitrogen and oxygen. None the less, the material has 
been obtained in a sufticient degree of purity to demonstrate 
the fact that it is essentially ductile, although, in the form 
rdinarily produced, it appears to be brittle. It does, how- 
ever, even in the impure condition, combine a high degree of 
strength and a relatively high melting point with a very low 
density. 


Eliminating Impurities 


Whilst the importance of purifying metals and alloys from 
undesirable contaminations with gas is becoming increasingly 
recognised, the necessity tor eliminating other impurities is 
also being appreciated. The important effects which the 
presence of small quantities of impurities may produce in the 
behaviour and properties of a metal have come to be realised 
in recent years. The result has been, on the one hand, an 
effort to prepare metals of very high purity in the laboratory 
for purposes of a detailed study or on a large scale for prac- 
tical applications, while, on the other hand, a detailed study 
f the effects of impurities has been renewed and carried to 
greater detail and over a wider range than had formerly been 
ittempted. Of the latter, a series of researches carried out 
at the National Physical Laboratory for the British Non- 
Ferrous Metals Research Association on the effect of impuri- 
ties in copper may be mentioned. This work has thrown 
much light on the combined effects of some of the more im- 
portant impurities which are to be found in varying degrees 
in all fire-refined copper. The great importance of these in- 
vestigations has become emphasised by conditions affecting 
the British copper industry as a consequence of decisions 
taken at the Ottawa Conference, and it is to be hoped that 
these important researches will be continued. 

With regard to the preparation of pure metals on a com- 
mercial scale, we have two examples from America in the 
prepaiation of high purity zinc by the New Jersey Zinc Co. 
and of aluminium of great purity by the Hoope process. So 
far as this country is concerned, efforts have been mainly 
made in the laboratory, and these have been most successful 
in regard to the preparation of high-purity manganese and 
iron. Recently, however, the methods developed for the pro- 
duction of high-purity manganese (vacuum distillation) have 
been successfully used at the National Physical Laboratory 
in the production of magnesium of very high purity. Whilst 
it is not suggested that these materials, which necessarily 
entail great expense in their production, are likely to be of 
Girect practical use, yet their preparation and study are 
necessary if th true effects of the impurities present in com- 
mercial material are to be properly understood. 


Surface Film Protection against Corrosion 


Whatever theory of corrosion may ultimately find general 
acceptance, there is at least one discovery which has been 
gradually established over a period of years which not only 
explains many of the phenomena of corrosion, but is also a 
valuable means for providing certain metals and alloys with 
protection against chemical attack. ‘This is the discovery of 
the important part played by the surface film which is formed 
yn most metals, if not on all, either by the action of atmos- 
pheric oxygen or of moisture or of both. The existence of 
such a film in the case of aluminium was always recognised, 
and it was a logical consequence of this view that those en- 
gaged in an attempt to combat the corrosion of aluminium 
and its alloys should seek to utilise that protective surfac« 
film and to thicken and to strengthen it. This has been very 
successfully done by the anodic oxidation process developed 
by Bengough and Stuart, both of whom were workers for 
the Corrosion Research Committee of the Institute of Metals. 
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“M.B.V.” 


Surface Treatment 


23 


for Aluminium and 


its Alloys 


By Dr. GUSTAV ECKERT 


IN ‘‘Zeits. f. Metallographie,’’ 1916 (page 170), O. Bauer 
and O. Vogel describe a coating process based upon the 
treatment of the part concerned for two to four hours in a 
hot solution of potassium carbonate, sodium bi-carbonate and 
potassium bi-carbonate. An improvement in this process is 
covered by German Patent No. 423,758, taken out by the 
same authors in 1932, and consists essentially in adding a 
catalyser consisting of an aluminium compound, thus de- 
creasing the time of treatment. 
These processes have not so far 
been developed in practice. 

It was during the summer of 
1930 that the author studied the 
Bauer-Vogel process, and was 
able to modify it to such an 
extent that sheets, castings, etc., 
could be given a protective coat- 
ing in three to five minutes, 
which made them fully inert to 
action by salt water and other 
chemical agents. By means of 
a further impregnation the pro- 
tective action of the coating was reinforced. Finally, as the 
use of a hot solution is not always possible in practice, a 
paste may be prepared of the same composition as the bath, 
and by this method a coating may be obtained at ordinary 
temperatures, which is as efficient as the hot bath coating. 
The process was patented in such a way that its practical 
applications would not be limited. A large numbér of com- 
panies operating in varied fields both in Germany and abroad 
now use this process for coating their products, and it 1s 
known generally under the name ‘‘ M.B V.’’ process. 


The ‘*M.B.V.’’ Process 


The bath is composed of an aqueous solution of anhydrous 
sodium carbonate and anhydrous sodium chromate at a tem- 
perature of 90/1002 C. The proportions of salts may be, for 
example, 5 per cent, sodium carbonate and 1.5 per cent. 
sodium chromate. The aluminium parts to be protected are 
placed in a solution which is maintained at boiling point for 
a period of from three to five minutes, and are then washed 
in hot or cold water and dried. The standard solution has a 
long life; tests have shown that 38 sq. yds. of surface can 
be protected with 2.2 gal. of solution. On this basis the cost 
of production. of 1.2 sq. yds. of surface can be taken to be 
about 33d., and at the same time labour costs are low. 

It is clear that the same solution may be used for some 
time without the addition ot fresh salts, but at the same time 
the concentration of stock solution does decrease after con- 
siderable use, with the result that a longer period of treat- 
ment is required. This variation takes place within such 
narrow limits that it has no practical importance, and even 
in the extreme instance of a fully exhausted solution only 
twenty-five minutes were needed for complete oxidation. It 
is thus possible to use a solution with a concentration of only 
2.5 per cent. of the standard solution when it is considered 
that the standard solution is too expensive; for example, in 
cases where the solution is only to be used for one coating. 


The Treatment Tanks 


Treatment tanks should be of wood, welded sheet iron or 
enamelled material, but zinc, galvanised or tinned iron can- 
not be employed. Copper tanks can be used if necessary, 
but corrosion would be caused after evaporation of part of 
the water by the deposition of a soda-containing film; there 
is no restriction on the type of heating used to maintain the 
plant at the correct temperature. No preliminary treatment 
of the articles to be protected is necessary, as if the surface 
is oily or greasy the soda contained in the bath will remove 
this grease. If, however, the parts are very dirty it is prefer- 
able to clean them before oxidation to avoid too quick a re. 
moval of the soda from the bath. 


national 


apparent 
would seem to justify 


These notes on the ‘‘ M.B.V.’’ process constituted 
one of the prize winning essays in the 1932 Inter- 
Aluminium Competition. 
described is a new one as far as this country is 
concerned, but its simplicity of application and its 
effectiveness as a _ protective 
its adoption 
number of aluminium applications. 


Where it is not possible to operate the plant at a tempera- 
ture of go/100° C. an efficient protective coating can be ob- 
tained by operating at 30/40° C. for half-an-hour, at the same 
time adding 150/160 gms. of caustic soda per kg. (25 oz. per 
lb.) of ‘* M.B.V.” salts required for standard strength solu- 
tion. In many instances a paste may be used to advantage, 
this paste, for example, being made up as follows :—Sodium 
chromate, 10 parts; anhydrous sodium carbonate, 4 parts; 
caustic soda, 4 parts; and 
water, parts. This paste 
is applied by brush, and after 
10-15 minutes of application the 
part concerned may be rinsed 
in water. This treatment is of 
service in many instances, for 
example, for the coating of por- 
tions of apparatus which are 
susceptible to corrosion or in- 
accessible parts such as roofing, 
guttering, etc., or for the treat- 
ment of welds. For example, 

if it were not desired to use the 
large quantity of solution necessary for the oxidising of a 
large tank, the component sheets could be oxidised separ- 
ately in a small treatment tank, and after welding the welds 
could be treated with paste in order to give the same defi- 
nite protection. 


Chemical Resistance of the Film 


The colour of the ‘‘ M.B.V.” film varies from light to 
dark grey, and in the case of cast material decorative effects 
can be obtained because of the visibility of the metal grain. 
The coating has a high protective action and this is dealt 
with specifically below. Mechanical resistance is not excep- 
tionally high, but nevertheless it will resist the action of 
ordirjary bristle brushes. A secondary treatment, which 
consists in maintaining the part concerned for fifteen min- 
utes in a 3-5 per cent. solution of sodium silicate at go° C. 
followed by rinsing in water, increases the hardness of the 
coating and improves its resistance to corrosive action. 

The “ M.B.V.” film is very adherent and cannot be de- 
tached by folding, rolling or by pressure, as it possesses a 
high elasticity. Tests have shown that a protected sheet 
can be bent at sharp angles and also submitted to rolling 
without decreasing the protective action of the film. It is 
noteworthy that even in cases where a part of the metal is 
left uncovered the metal at this point is still resistant to 
corrosion. Sheets on which the film had been broken were 
tested in salt water for some months and after this time it 
was found that there was no alumina in the solution and 
the weight of the sheets remained the same as before com- 
mencing the test. The film also gives a high resistance to 
corrosion to pure aluminium and to copper-free aluminium 
alloys. In view of the many advantages of aluminium or 
aluminium allow for storage, transportation and manufac- 
turer, it is believed that the metal will find many new fields 
of application when the process becomes better known. 
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The process 


coating 
in a large 


Secondary Treatment 
Regarding the secondary treatment to give improved cor- 
rosion resistance, this process is not yet perfected, but the 


author has recently succeeded in notably increasing the 
chemical and mechanicai resistance of an M.B.V.’’ oxide 
film by annealing after impregnation with sodium silicate. 


The initial coating was attacked by very dilute hydro-sul- 
phurous acid, but there was no attack after annealing of 
the sample and any attack which might occur in the use 
of light alloys are thus eliminated by heat-treating the 

M.B.V.’’ coated part. 

Pure aluminium and copper-free aluminium alloys after 
protection by the ‘‘ M.B.V.”) process, are not corroded by 
either cold or hot water, even after periods of some years, 
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the 
acid 


above 
and 


result of the 
extended to salted 


but as a 
now be 


neutral medium 
aluminium may 
ducts. 

For fruit juices tests are well in hand, having fal 
given very good results, and it is certain that in the near 
future considerable quantities cf aluminium will be used by 
the fruit juice industry. In the dairy *‘ M.B.V.’’ protected 
aluminium remains absolutely unchanged when in contact 
with sour milk, margarine, salt butter, and tests on other 
food products have shown that the use of the coating 
not affect the taste of the food in any whereas the bare 
metal previously imparted a disagreeable flavour. A_ pro- 
perty of the heated-treated and sodium silicate mpregnated 
** M.B.V." coating is its wear in contact with hydrogen per- 
oxide. 


use ot 
pro 


does 
way, 


Results of Tests 
‘‘ M.B.V.”’ impregnated 
with sodium silicate were divided into two sections, one half 


Samples of coated aluminium 


heat-treated and the other untreated These samples were 
placed in a io per cent. concentration of hydrogen p10xide 
for fourteen days, the hydrogen peroxide being renewed five 
times during this period. At the end of this time the un 
ireated had lost 1 gram per sq. metre (0.03 0z. pel 
<q. yd.) of surface, whereas the treated sheets retained thei 
original weight. In the former case the hydrogen peroxide 
was discoloured pink, while in the latte there was no 
colouration. It is, therefore, justifiable to assume that with 
this remakable protection against hydrogen peroxide and 
against condensed hvdrosulphurous acid, the film will be 


adequate in many other cases. 


sheet 


case 








Some Recent Metallurgical Patents 


Extracting Copper 


( yppel ts ores, 


yf A. 


from 1 according to Specifica- 

\menabar, the metal is obtained in the 

1) Cuprous iodide is suspended in wate1 

of a metal more electronegative than copper, 

eranulated zinc. (2) Anhydrous copper sulphate 

n the presence of water or 30°Bé sulphuric acid with 

le at 180°C. and under a pressure of 160 Ibs. pet 

illic copper and sulphuric acid are produced. The 

be effected in siliceous iron oil-jacketed vessels. 
Refining Lead 

vement of the process for refining lead described 

No. 370,026, the lead-calcium-bis- 
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the removal of bismuth. rhe 
bismuth, the major por- 
a small quantity of lead tapped from 
The residual slag may be used in the 
of subsequent See Specification No. 
American Refining Co. 


Production of Ferro-Phosphorus 
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Smelting anda 


production of ferro-phosphorus, along with phos- 
1 slag cement, as described in Specification No. 

§ Panstwowa Fabryka Zwiazké6w Azotowych W 

, the process 1s carried out in two stages, the furnace 
being first charged with a mixture adapted primarily for the 
production of phosphorus and in the second with a mixture 
a high-grade slag cement and ferro-phosphorus. In 
mixture of phosphates, aluminous materials, 
and coke may be employed. and in the second, aluminious 
material, limestone or lime, and iron or an iron compound, a 
higher temperature being employed. In an example, the first 
charge consists of 100 parts of raw phosphate, 96 of bauxite 
and 31 of coke, and the second of 100 of bauxite, 38 of lime 
ferric oxide. 


giving 


the first stage, a 


and 3 of 


Colouring Metallic Surfaces 


FERROUS meials are coloured, according to Specification No, 
Waldberg Soc. Anon., by immersion in a hot 
alkaline solution containing an oxidising agent, preferably 
an oxide, of a heavy metal, e.g. lead oxide, ferric oxide, or a 
mixture of the two, the oxide being introduced pre- 
ferably as ferric hydrate. ‘The use of manganese oxide and 
of nitrates and chromates is also referred to. The concentra- 
tion of caustic alkali in the sclution should not be less than 
cent, by weight and the temperature 30°C. 


Magnesium Alloys 
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MAGNESIUM alloys comprising at least 8o per cent. of mag- 
nesium together with zinc and iron, with or without man- 
ganese, contain also silver or beryllium, or both, are described 
n Specification No. 393,068, of P. Briske, V. Prohl, and A. 
Luschenowsky. The alloys may contain up to 15 per cent. of 
zinc, 2 per cent. of iron, and 2 per cent. of silver or beryllium, 
or up to 15 per cent. of zinc, 3 per cent. of manganese, 1 per 
cent. of iron, and 1.5 per cent. silver or beryllium. In manu- 
facturing the alloys a preliminary alloy containing the neces- 
sary amount of zinc, iron, and silver or beryllium, or both 
silver and beryllium, is added to molten magnesium. When 
manganese is also present, a part is added to molten mag- 
nesium and the remainder to the preliminary alloy. 


Protective Coatings for Aluminium 


To protect aluminium or aluminium alloys from corrosion, 
as described in Specification No. 393,996, of A. H, Stevens, 
an adsorptive oxide coating is formed on the surface by 
chemical or electrochemical reaction and a water-soluble cor- 
rosion-inhibiting substance is then absorbed in the coating. 
For example, by treating the oxide-coated metal with a solu- 
tion of chromic acid, a chromate, dichromate, or a soluble 
silicate. The oxide coating is preferably prepared either 
anodically in a sulphuric acid electrolyte or by chemical reac- 
tion in a hot solution of sodium carbonate and an alkali 
dichromate. The use of phosphoric acid and its salts is also 
referred to. The oxide-coated metal, after being washed, may 
be immersed in a solution of the corrosion-inhibiting sub- 
stance or may be made the anode in an electrolytic cell with 
the solution as electrolyte, and the impregnated coating is 
then dried. 
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Iron and Steel Developments 


Two further developments of outstanding interest to 
the iron and steel industry have recently taken place. 
In the first case, an agreement -has been concluded 
between Stewarts and Lloyds, Ltd., and Colvilles, 
Ltd., by which the latter company will take over the 
steel plate business of Stewarts and Lloyds so far as 
it relates to Scotland and in the export markets. In 
the second case, plans to recondition the Cardiff steel- 
works of the British (Guest, Keen, Baldwins) Iron and 
Steel Co., Ltd., have been disclosed. At present, 
Stewarts and Lloyds carry on the manufacture of steel 
plates at their Clydesdale Works, Mossend, where they 
have a modern universal plate mill. It has been 
decided to reconstruct this mill for blooming purposes 
and to transfer it to the new steel works at Corby in 
Leicestershire, but other steelmaking operations at 
Clydesdale will continue to be carried on. Stewarts 
and Lloyds, of course, will continue to be large users 
of steel plates, and an important part of the new agree- 
ment, which comes into operation at the end of this 
year, will ensure a supply of plates from the Clydes- 
bridge works of Colvilles, Ltd., over a period of 
years. 


The Cardiff Scheme 


THE plans to recondition the Cardiff steelworks were 
disclosed in a letter which the Lord Mayor of Cardiff 
received from the chairman of the British (Guest, Keen, 
Baldwins) Iron and Steel Co. It is stated that about 
£2,000,000 is to be spent on the scheme, and direct 
employment will be found for 1,500 men. The new 
works will immediately provide for the manufacture of 
300,000 tons of billets and sheet bars per year, with 
provision for an increased output if the demand should 
warrant it. With this volume of production, modern 
mills and layout enabling molten iron to be used in 
the manufacture of steel, as well as the great natural 
advantages of the site at Cardiff and the use of some 
of the plant already existing there, it should be possible 
to produce billets and bars at a cost which should bear 
favourable comparison with other steel works, so that 
the output can be sold at a price which will be satis- 
factory to users and also give a reasonable return on 
the large capital outlay. 

There is, however, one awkward circumstance of 
this development which needs to be mentioned. 
The new works will take about two years to construct, 
whereas the protective duties upon which the whole 
scheme is based have barely one year to run. The 
British (Guest, Keen, Baldwins) Iron and Steel Com- 
pany, Ltd., it will be recalled, was registered as a 


private company in 1930 to amalgamate the heavy iron 
and steel interests of Guest, Keen and Nettlefolds, 
Ltd., and Baldwins, Ltd., the share capital being 
£4,977 ,000. 

Renewed Favour for Cast Iron 

Low cost and the many desirable properties of cast 
iron are leading chemical engineers towards a wider 
use of this metal for the construction of plant and 
equipment, because modern metallurgical methods are 
now producing cast irons of increased strength and 
improved physical properties. Among the latter, 
resistance to pressure conditions and to deformation by 
heat may be cited. High resistance towards chemical 
corrosion is also being developed. Steel, although of 
greater strength than cast iron, is more limited in its 
application as a corrosion resisting metal so far as the 
chemical industry is concerned. It is well known that 
the resistant properties of cast iron may be increased 
by the addition of small percentages of certain alloying 
elements, but similar results are only obtained in the 
case of steel by the addition of such large quantities 
of these elements that the extra cost, and possibly an 
increased difficulty in fabrication, prevent wide appli- 
cations. 

Increased resistance towards corrosion has been 
attained by stabilising the grain structure, so that an 
improved form of graphite is obtained and is more 
uniformly distributed. Cast iron also exhibits a greater 
resistance to erosion than most metals. Two condi- 
tions are said to exist in manufacture which serve to 
increase this resistance. In the first place there is 
rapid cooling at the surface of the metal, which pro- 
duces a hard and dense skin. Secondly, in course of 
the casting operation silica from the sand comes into 
direct contact with the molten metal and is ‘‘burned’’ 
into the surface. Apart from giving increased 
resistance to erosion these conditions also produce a 
greater degree of corrosion resistance. In those con- 
ditions where its use is possible, cast iron seems to be 
favoured because of its general reliability, and also 
because plant parts may be cast in one single piece, 
thereby eliminating joints which are often a source of 
trouble. The use of cast iron also eliminates the possi- 
bility of galvanic action at the point of contact be- 
tween different metals, or between a weld and the 
adjoining metal. A further useful feature is found in 
its ability to resist the action of heat, for if good metal- 
lurgical control has been practised, complex carbides 
are produced and are difficult to break down. Heat 
resistance in cast iron depends almost entirely upon 
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the stability of the carbides which are present, for these 
products—on heating—show a general tendency to 
decompose, forming graphite and iron. Stable condi- 
tons are only attained by a most careful selection of 
the alloying elements. 


Ingot Structure 


AN interesting discussion followed Mr. S. L. Arch- 
butt’s address to the London section of the Institute 
of Metals on October 5, which dealt with the produc- 
tion and properties of ingots for forging, rolling, etc., 
with special reference to the effect of structure on work- 
ing behaviour and on the ultimate properties of the 
worked products. The lecturer made special mention 
of vacuum melting and casting for non-ferrous metals, 
the Durville process, and the newly adopted American 
method of casting large aluminium ingots into a heated 
mould which is then slowly lowered into water jets 
in the endeavour to be sure that solidification starts 
at the bottom of the mould and proceeds upwards. He 
also spoke of the R.W.R. process, which has been 
developed in Germany and which aims at the same 
effect by using a heated mould with a water-cooled 
cover, the mould being inverted after filling and closing. 
Here it was stated that mechanical vibration in a direc- 
tion at right angles to the growing columnar crystals 


proved to be very effective for producing a fine 
equiaxed structure, which was more desirable than a 


purely columnar structure where there was a tendency 
to ‘‘break-up’’ on rolling and forging. In the course 
of the discussion Mr. Devereux pointed out that it had 
been found possible to take ingots which had a coarse 
columnar structure and strain them sufficiently to in- 
duce re-crystallisation, with the ultimate result that 
they could be forged quite satisfactorily. Dr. Rosen- 
heim said that he was able to confirm the beneficial 
effects obtained by vibration of the mould, but the 
exact nature of that vibration was important. He also 
drew attention to the importance of impurities at the 
grain boundaries and suggested that one reason why 
a fine equiaxed structure was better than a columnar 
one might be found in the inter-crystalline area of the 
fine structure being very much greater with the im- 
purities sparsely distributed so that they did not pre- 
sent a continuous chain of weakness. It was also men- 
tioned that experiments with aluminium alloy ingots 
had shown that mechanical vibration restricted growth 
at right agles to the direction of vibration, but allowed 
unrestricted growth in a parallel direction. Vibration 
in two directions would, therefore, appear to be neces- 
sary, if complete restriction over crystal growth was to 
be achieved. 


A Lost Opportunity 


AS on previous occasions, the Shipping, Engineering 
and Machinery Exhibition provided a wealth of infor- 
mation regarding new uses to which metals and alloys 
are being put. The British Non-Ferrous Metals 
Research Associaton publicly exhibited their new 
ternary-lead alloys for the first time, and demonstrated 
the use of these alloys in the manufacture of cable 
sheathing and for water pipes. The British Water- 
works Association has already given official recom- 
mendation to these alloys which are stronger than 
ordinary lead, less affected by vibrations and corro- 
sive waters, and are also cheaper. 
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A composite exhibit organised by the Department of 
Scientific and Industrial Research showed work which 
had been done by the Iron and Steel Industrial Re- 
search Council and by the British Cast Iron Research 
Association. Aluminium, nickel and copper were 
represented by firms specialising in these particular 
metals. The International Tin Research and Industrial 
Development Council, however, was quite unrepre- 
sented, and its absence made one ask whether or not 
there was really any organisation in existence to whom 
a potential user of tin could turn for useful and reliable 
information. As pointed out in the monthly bulletin of 
the Anglo-Oriental Mining Corporation, Ltd., ‘‘surely 
the tin industry takes itself seriously enough to demon- 
strate the ways in which it can help general industry 
at an exhibition which is visited by engineers from all 
over the world and also by every engineering and 
technical body of note in this country.’? From the 
results of the year’s research there must have been 
something which could have been shown for the benefit 
of users of tin and also tin producers. 


Stresses in Enamelled Iron 


THE examination of the coefficients of thermal expan- 
sion of enamels and the metals to which they are 
applied, below the critical temperatures of the enamels, 
does not yield a comprehensive picture of the stresses 
created in enamel coatings as they cool subsequent to 
fusion upon the metal at red heat. The effect of various 
factors upon these stresses are now being studied in the 
United States by an adaption of the Schurecht ring- 
test as applied to glazed ceramic bodies. The factors 
involved include the rapid change in expansivity of an 
enamel, which occurs at its critical temperature ; varia- 
tions in the rate of cooling for the enamel, and in the 
different cooling rate between the enamel and the iron; 
variations in the composition of the enamel, so far as it 
tends to change critical and softening temperatures ; 
and lastly, variations in thermal expansivity. For 
determining the — strain-temperature _ relationship 
throughout rapid and slow heating and cooling cycles, 
the changes in the width of a slot cut through a ring- 
shaped band of iron, with enamel applied to one side, 
are observed by aid of a telescope. With this means the 
movements of the ring towards and away from its 
unstressed position, due to differential expansion or 
contraction between enamel and iron, can be closely 
followed and measured throughout the temperature 
cycles. Simultaneously, temperature measurements are 
i1ade by means of thermocouples spot welded to the 
iron beneath the coating of enamel, and since the expan- 
sion curves of the enamels have already been plotted 
against temperature, it is therefore possible to correlate 
stress changes with given phases in the expansional or 
contractional paths of the enamels concerned. 








Zinc Galvanising by Electrolysis 


\ METHOD has been developed in Great Britain for the con- 
tinuous and automatic production of zinc-coated steel sheets, 
which are much cheaper than tin plate, and find an import- 
ant field of use where corrosion or rusting has to be resisted. 
The zinced sheets are being used for motor car bodies, mud 
guards and metal boxes. The plates pass first into a pick. 


ling bath, and after washing into the depositing bath or 
The plates are then given a final wash and dried. 


baths. 
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The Concentration of Molybdenum Ores 


A New Plant Erected in Morocco 


MOLYBDENITE, the chief source of molybdenum, is only mined 
in very few parts of the world. During the last few years a 
new molybdenite deposit was discovered in Morocco, in the 
district of Azegour, South Marrakesch, which is being worked 
by the French company, Le Molybdene, of Paris. The mines 
opened to date, show that a 


very large supply of molyb- 

Grizzly denum ore can be procured. 
Krupp-Grusonwerk, who are re- 

3" presented in England by John 

<2 Jow Crusher = Rolland and Co., Ltd. recently 


supplied a modern molybdenum 
ore dressing plant which was put 
into operation at the beginning 
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of this year and gives very 
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Picking With a monthly production of 
about 25 tons molybdenum con- 
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Fig. 1.—Flow Sheet of the Molybdenum Ore Dressing Plant. 


hand-picking of the crude ore is carried out, to enrich the low 
metal content of the mine, by means of the cheap manual 
labour available in Morocco. The plant is built for a daily 
output of about 100 tons of mine ore, and consists of a preli- 
minary crushing and picking plant, as well as fine crushing, 
flotation and filter plants. Fig. 1 shows the flow-sheet of the 
plant. The crude ore is brought up by tip-wagons and thrown 














Fig. 2.—Patent Universal Shaking Screen. 


into a Krupp stone breaker. Before entering the stone 
breaker, the small pieces are separated by a grate of 50 mm. 
width of opening, and these rejoin the crushed material when 
the latter leaves the breaker. A feed trolley removes the 
crushed material evenly from the storage bunker, and the 


material is then carried on a transport band to a patent uni- 
versal shaking screen, operating on the Schieferstein system 
(Fig. 2) in order to separate the material under 20 mm. The 
over-size from the screens, 50 mm. in size, divides itself 
on to two picking bands (Fig. 3) on which rock free from 
metal is picked out. A roller mill with rolls of 750 mm. dia- 
meter x 300 mm. wide, crushes the material remaining on the 
picking bands, down to 15 mm. 


20 to 














Fig. 3.—Picking Bands on which Rock, free from Metal, is picked outs 


The material under 20 mm. passing through the Universal 
oscillating screen, is stored in a fine-ore bunker, and brought 
to the grinding plant by means of a feed-trolley, where it 
is crushed down to flotation fineness. Attached to the crush- 
ing plant is a drum mill, 1,550 x 1,800 mm. with a Duplex 
rake classifier of 1,400 mm. width of rake, working in closed 
circuit. The fineness of the slimes leaving the classifier is 
on 150 mesh (3 per cent.), on 200 mesh (22 per cent.), and 
through 250 mesh (75 per cent.). An air lift conducts the 
crushed material into a mixer, which effectively mixes the 


reagents with the slimes. Thus prepared, the flotation slimes 

















Fig. 4.—Callow-MacIntosh Cells. 


reach a system of three Callow-MaclIntosh cells 


Fig. 4) each 
o£ 3 m. rotor length. 


These cells serve for the pre-cleaning. 
They are placed one behind the other and discharge practi- 
cally metal-free waste. The product of the first pre-cleaning 
cells is led to a further system of cleaning cells, consisting 
of three 2 m. cells, placed one behind the other. In these 
cells, by means of a triple flotation, a valuable molybdenum 
concentrate is obtained. The medium products obtained dur- 
ing the subsequent cleaning are returned to the mixer, where 
they are subject to a further flotation together with the fresh 
charge. The following table gives the results of a lengthy 


working-period :— MoS, Cu MoS, yield 
per cent. per cent. percent. 
Crude ore feed 1.08 0.05 100 
Concentrate 85.15 0.02 gI 
S| SE eer eee 0.10 0.06 9 


Enriching ratio 1: 79. 
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The flotation of the crude ore is difficult in so far as crude 
ore shows a certain copper content, in the form of chalcopy- 
rite, which must not enter the concentrate, as commercially 
the copper content of the concentrate must not exceed 0.4 per 
cent. The process is therefore arranged as selective-flotation, 
by which the flotation of the chalcopyrite is hindered with 
depressing reagents, while on the other hand the molybdenite 
is practically entirely recovered by means of suitable chemi. 
cals. The concentrates produced in the second cleaning cells 


are collected in a Spitzkasten, pre-thickened and then de- 
watered in a Wolf disc filter of 1 sq. m. filter surface. The 
concentrates coming from the filter still have a water content 
of 15 to 18 per cent. They are then completely dried on a 
drying hearth and despatched to Europe. To avoid loss, the 
dried concentrates are filled into iron barrels. The total 
power requirements of the pre-crushing and picking plant 
amounts to 28 h.p.; that of the grinding plant and flotation 
plant amounts to g2 h.p. 








The Treatment of 


Copper-Lead Scrap 


Present-Day Metallurgical Practice 


THE wide variety of scrap metals and residues containing 
copper and lead in different conditions abound on the market 
to such an extent that no one process can be employed to 
deal with them satisfactorily. Where the metals are held 
together in a state of mechanical mixture, the methods for 
separating them are not so involved, but the presence of 
other alloying constituents makes the work more complicated. 
Mixtures of scrap copper and lead are often found on the 
market. This mixed metal is 
not dificult to handle as the 
characteristics of the two metals 
vary so widely, and liquation 
systems may be adopted. Slags 
from smelting works are usually 
ground and passed through a 
concentrating plant, and wher 
no other elements than coppel 
and lead are present, the same 
liquation used. 
Where tin and antimony exist, 
the material is smelted so as to 
produce an alloy which, as far 
as possible, may be utilised in the making up of poor class 
brasses and gun-metals. This obviates a complex separation 
process, since the more antimony and tin there is present, 
the more closely is the lead alloyed to the copper. Copper 
wire encased in lead tubing, general electrical engineers’ 
scrap, coppersmiths’ cuttings, and scrap from heating and 
ventilating engineers is all of much the same composition and 
is usually too well mixed to permit hand-picking. 

The recovery and separation of copper and lead is carried 
out in a small reverberatory furnace. The construction con- 
sists of a low arched roof, with the bed inclining downwards 
from the grate to the well at the flue end. Where rich lead 
material is worked, it is best to allow the sweated metal to 
run out of the hearth to a small kettle heated by its own 
fire. The older style of liquation hearth was fired with a 
‘* long-flam« coal, but to-day oil firing is most popular. 
The adjustment of the temperature is not so important in 
this work so long as the copper is given no opportunity to 
melt. When charged on to the hearth, the scrap material 
is mixed with a little coal, and the furnace allowed to warm 
up slowly. Best results are shown by the flame being dull 
and smoky, as opposed to showing bright and clear. The 
charge becomes sticky as the sweating proceeds, and it re- 
quires to be raked back and forwards across the bed, 
to assist the lead in melting out more rapidly. When the 
correct temperature has been reached, the lead is removed 
easily, and the scrap material may be charged continuously. 

Attempts at recovering all of the lead at this stage are 
seldom economical, and it is better practice to leave some 
with the copper residual matter on the hearth. Scrap which 
also contains smaJ]l amounts of tin and antimony may be 
successfully liquated as a preliminary measure, but more 
care has to be devoted to the work, and the operations are 
much slower. Tin and antimony may be made to pass into 
the lead, or remain with the copper depending on the tem- 
perature used, and lack of information on this point at one 
time caused considerable losses to be sustained. Lead re- 
covered from such scrap may be directly utilised for making 
up white bearing alloys, type metals, etc., depending on the 
amount of tin and antimony present. In the ordinary way, 


process 1s 


Scrap metals and residues containing copper and 
lead in different conditions abound on the market 
to such an extent that no one process can be em- 
ployed to deal with them satisfactorily. The pro- 
cesses here outlined, however, can be applied to a 
large variety of copper and lead wastes and effect 
very thorough separation in view of the mixed 
conditions in which they are obtained. 


the lead which has sweated out is refined by flapping in the 
uir. This removes the.arsenic, antimony and tin, in the 
form of impurities. The residual copper mass remaining on 
the hearth is raked out on to the stone floor and allowed to 
cool for further treatment. The scum and residues scraped 
off the hearth, if of a very impure nature, are added to the 
copper-lead alloy which has been recovered from ashes and 
residues which have been worked in the blast furnace, and 
also. sometimes to impure 
mattes from blast-furnace sul- 
phurising. This impure copper- 
lead material should be treated 
in a soundly constructed rever- 


beratory furnace. A cone- 
shaped well is provided, and 
has a tap hole at the bottom 


from whence the heavier layers 


of the molten mass may be 
withdrawn. In earlier prac- 
tice, most of the lead was 


ladled out, but in recent years 
the siphon has come into pro- 
minence. This consists of a tube fitted with an archimedean 
screw or spiral which is operated by a crank. It is made of 
heat-resisting metal, and can therefore remain inserted in 
the molten mass for appreciable periods, although it tends 


to deteriorate as a result of corrosion by the sulphur from 
the mattes. 
In the first stages of the process, mattes rich in lead, 


copper-lead alloys, irony copper, and residues and concen- 
trates containing copper and lead are handled. Of the prin- 
ciples involved the most outstanding one is that copper has 
a greater afhnity for sulphur than has lead, but to-day this 
is utilised as a precipitating medium to deposit the lead and 
replace it by copper. Where irony copper has to be worked 
off, the matte formed is unfortunately impoverished, but it 
is probably the best manner of disposing of this waste. The 
copper precipitation of rich lead mattes sometimes results in 
a product forming of copper sulphide containing metallic 
copper in fine particles. Where excessive copper is present 
in leady matter, sodium sulphide and small coal are added, 
and the mass is so smelted to sulphurise the copper. On the 
other hand, it is not possible tc precipitate all lead by means 
of copper, although the bulk of it is deposited, and the ratio 
of lead to copper in the matte remains at a fixed figure. 
With some mixtures, the furnace is used as a roasting 
medium, prior to adding the sulphur material, but in others, 
direct reduction is preferred in combination with the sulphur- 
isation. ‘lhe mass should at all times be frequently rabbled, 
apart from skimming off any tep slag. The purer lead col- 
lects at the bottom of the well, and when sufficient has accu- 
mulated it is tapped. The sulphur addition can be so mani- 
pulated that a rich regulus almost free from lead may be 
obtained. When it has been so worked that excess metallic 
copper is present, this may be returned to the blast furnace 
for direct precipitation purposes, thereby eliminating one 
reaction. The separation of copper from lead is best effected 
at a moderate temperature, for at high temperature copper 
tends to become reduced out and impoverishes the lead. Al- 


though the purer lead collects at the bottom of the well, a 
much less pure metal floats on top, as it possesses a much 
lewer specific gravity. 
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Ingots or pigs of crude copper-lead, which have been 
skimmed as free as possible from matte, are placed on a small 
liquation hearth, and sweated at a low temperature. The 
purer lead flows down the inclined hearth to a small kettle 
which is partly filled with some cheap carbonaceous matter. 
Glowing charcoal is still used, but it tends to burn away 
too readily. The infusible copper material remaining on 
the hearth is similar in composition to that obtained from 
the preliminary treatment of the scrap. In this instance, 
however, after the sweating has been completed, the tempera- 
ture is raised to a high degree, when most of the lead is 
removed as a hard lead alloy. This is tapped into separate 
moulds, and either subjected to low temperature sweating, 
or, if too impure, sulphurised as before. When liquation 
has been successful in recovering the copper in a moder- 
ately pure condition, the metal is removed from the hearth 
in the form of lumps, and transferred to a reverberatory 
furnace for copper-refining treatment. 


Prevention of Undue Oxidation 


The number of crude copper-lead alloys formed in these 
different processes largely depends on the temperatures and 
conditions under which the work is conducted, and they may 
be removed before or after withdrawing the lead. Where 
possible it is better to allow a fixed number of minutes to 
elapse before withdrawing any mixed metal, as this tends 
to give more consistent compositions, whilst mechanically 
held lead is given the opportunity to separate out. 
Crude metal may be siphoned off, but in ordinary 
practice the lead is tapped off first, and the crude metal is 
then ladled out by hand. The addition of small coal is 
valuable in preventing oxidation, to a certain extent, but it 
cannot always be relied on as it is consistently burning away. 
To prevent undue oxidation care should be taken to allow 
only sufficient air to enter the furnace for combustion, to 
keep the charging doors shut whenever possible, and to 
have a slight layer of cheap oil or waste grease covering the 
surface of the metal. 

When dealing with mattes from coppery lead containing 
tin, the practice has to be varied somewhat appreciably. It 
is much better not to allow the tin to find its way into the 
matte in any form, but conditions do not always permit of 
this. Tin sulphides are readily volatile and cannot be 
handled with the same ease as other mattes. ‘Tin possesses 
a slightly greater afiinity for sulphur than does lead, although, 
in practice, this is not always followed. When an alloying 
element such as metallic lead is present, the tin may be caused 
to pass into the latter, and permit of a matte or speiss-matte 
forming on its surface. Skimmings from the lead if rich 
in both copper and tin entail a vastly greater amount of work 
than if the copper has been retained on the hearth without 
being allowed to pass to the well. 


Treatment of Complex Residues 


Complex residues and skimmings from different processes 
are generally contaminated with innumerable impurities, and 
in recent years the presence of aluminium on the scrap market 
has not assisted matters. After analysing these wastes, by- 
products are added to them which are most suitable to form 
a resulting alloy which may be most readily treated. Lead 
iron arsenides represent one of the agents used, but many 
others are of importance, as they tend to a form of early 
separation, however incomplete. 

Rich copper slags cannot be economically added here, and 
are best transferred to the blast furnace. The charges are 
usually made up in barrow loads, so as to minimise any 
possible errors, and consist chiefly of arsenides, sodium sul- 
phide, small coal, and slag covering. The iron present in 
the leady iron arsenides assists in precipitating the lead from 
the matte. In place of slag covering, prepared fluxes are 
added which absorb some of the constituents, whilst in more 
complex working, alloying additions are also made. This 
is done so that the preliminary smelting will furnish mate- 
rial which may be more readily broken up. 

The direct conversion to speiss-matte tends at times to be 
somewhat crude. All constituents are calculated out, and 
added in shovels more often than by weighing. In working 
the hot mass, it does not in this instance require to be rab- 
bled as.in many other smelting processes, as the reactions 
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must be given time to take place. One hint about tending 
the fire is to use only the best splint coal, and to see that it 
burns down evenly. Should any of the top matte show signs 
of being reduced to metal, which often occurs in complex 
mixtures, this must be prevented by addition of more sodium 
sulphide, and altering the furnace conditions. Opening the 
furnace doors is a good means of oxidising, but tends to 
cooling off of the matte which may partially solidify. 

Comparatively little, if any, literature has been published 
on the conversion of complex mattes, although much 
has been written on copper, nickel, and cupro-nickel mattes. 
Without the use of a convertor, recourse has to be made to 
ordinary oxidation influences on the reverberatory hearth, 
which are somewhat limited. The casting of the different 
layers of mattes makes a useful division, and prevents much 
of the poorer material requiring to be roasted and returned to 
the blast furnace. Copper which is cast in a ‘‘ blown ”’ con- 
dition is a valuable material to add to liquidated copper resi- 
dues containing lead. ‘The tapping of mattes at the correct 
moment is sometimes used as a means of breaking up what 
would otherwise be a very tough material to reduce. These 
mattes have a stony, porous appearance, and are run on to 
the cold floor when they break up into small pieces on solidi- 
fying. Oxidised copper material, scale, etc., is added here 
and the smelting continued for the production of crude copper 
which is refined as before. 








200 New Uses for Tin 


International Research Council’s Survey 


THE existing uses of tin in nearly two hundred manufactures 
are analysed in a survey of tin applications prepared by the 
International Tin Research and Development Council. The 
forms in which tin is employed are analysed in the survey 
under sections devoted to tin alloys, pure tin, tin foil, pewter, 
tinplate, terne plate, tinned iron, tinned steel and copper, 
electro-deposited tin, and tin compounds. In the section 
devoted to tin alloys, for instance, it is shown that the uses 
of bronzes include the manufacture of bearings, valves, tur- 
bine blading, propellers, motor gears, beer plant, bells, 
mirrors and lighthouse frames, whilst tin-lead alloys are 
employed in making type metals, water-pipes, solders and 
cable sheathing. 








Non-Ferrous Metals in Canada 
Production Statistics 


THe Dominion Bureau of Statistics, at Ottawa, reports that 
nickel production in Canada last year totalled 30,327,968 Ib. 
valued at $7,179,862, a decline of 53.8 per cent. in quantity, 
as compared with the figures for 1931. Production of nickel 
during the first six months of this year amounted to 
22,802,434 lb., as compared with 21,162,786 lb. for the corres- 
ponding period of 1932. The industry is now carried on by 
three concerns operating six mines, three smelters and one 
refinery. The capital employed totals $78,188,204. Fine 
nicke] exports during the year totalled 15,165,500 lb. weight, 
valued at $4,022,748; together with nickel contained in ore, 
matte or speiss, or in oxide, the total exports having reached 
32,072,900 lb. worth $7,283,964. Canada comes first among 
the countries of the world producing nickel, with a total out- 
put in 1931 of 32,833 tons; the world total was 39,088 tons. 

Copper production during the first half of 1933 totalled 
129,096,724 lb. valued at $8,332,600 as against 129,206,453 Ib. 
valued at $8,235,826 during the corresponding period of 1932. 

The lead, tin and zinc products industry for 1932, shows a 
production valued at $3,498,049 as compared with $4,137,600 
in 1931. Twenty-four plants were in operation with a capital 
investment totalling $4,434,722. The principal products were 
white metal alloys, such as Babbitt metal, solders and type 
metal, lead bars, sheet, pipe and fittings, antimonial lead, 
collapsible tubes, and metal foil. 

Lead production during the first half of 1933 totalled 
128,913,575 lb. valued at 82,768,934, as compared with 
127,699,578 lb. worth $2,852,043 during the corresponding 
period last year. 
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Some Kecent Metallurgical Patents 


Refining Thallium 


[HALLIUM is precipitated by metallic zinc from the solution 
obtained by dissolving thallous chromate in dilute sulphuric 
acid and bisulphite. By melting the thallium and 
passing it residual impurities are concentrated in 
from which thallium may be recovered by re-solution 
in sulphuric acid followed by precipitation with zinc. See 
Specification No. 395,159, of A. H. Stevens. 


sodium 
into water, 


aross, 


Surface Treatment for Silver 


\N invisible protective coating is formed on the surface of 
silver alloys by treating with a solution containing 
Cuprammonium chloride, a persulphate, o1 
these substances may be added to the solution. The 
ly first degreased and then immersed in the 
dried. (See Specification No. 395,491, 
Fir Dic Probier-Und Forschung-Sanstalt 


Edelmetall 


silver o7 
chromic acid. 
both of 
metal is prei ral 
solution, 


Verein 


washed and 


Preventing Oxidation of Magnesium 


MAGNESIUM and its allovs in a molten o1 


example, in a 


heated condition, 
melting-pot or crucible or during casting 01 
heat-treatment, are protected from combination with atmo- 
spheric or other gases in contact therewith by means of a mix- 
ture of carbon bisulphide vapour and one or more gases such 
as nitrogen, monoxide, carbon dioxide, and sulphur 
dioxide. The mixture may contain 1-10 per cent. of carbon 
See Specification No. 395,633, of Dow Chemical 


carbon 


isulphide 
Co. 
Hardened Nickel Alloys 


\LLOYS containing 2-99 per cent of nickel and having a 
structure of the face-centred cubic type are hardened 
by including 1-10 per cent. of titanium in the alloys and 
holding them at one or more temperatures in excess of 
ng 800° C. The basic alloys to which 
may include alloys of nickel with 
iron, mat and chromium in various combina- 
and may contain small quantities of elements such as 
ium, silicon, and carbon usually present in iron and 
No. 394,378, of Mond Nickel Co., 


allice 


excecdl 
is added 
ganese, 
tions. 
iumi! 
See Specification 


Ltd. 
Iron and Manganese Ores 
can be 


heating the ore to a 
nging it into contact 


reaucing 


eliminated from iron and 
temperature above 
with a mixture ol 
the amount of reducing 
to metal or to form 
The temperature 


and antimony 
s€ ores D\ 
and then 
dioxide gas, 
1 
insumcient to reduce the ore 


lic carbides at the temperature used. 


being 


s preferably kept below the sintering temperature of the ore, 


carbon 


C. The reducing gas 
carbon monoxide may be replaced wholly o1 


may be 


reducing gases such as hydrogen, hydrocar- 


trom furnaces, blast furnace gas, coking 
from lime kilns, etc. (See Specifica- 
Vereinigte Stahlwerke A.G. 
Purifying Mercury 
and cobalt are removed from solutions 
into a mercury cathode, the cor 
according to Specification No. 396,041, 
Palmaer, may be purified for re-use by treatment 
with an oxidising agent, preferably one which may be readily 
re-oxidised, such as ferric sulphate, a hypochlorite or nitric 
rhe oxidising agent may be employed in an aqueous 
solution which is preferably kept acid. It should be present 
in quantity less than equivalent to the metal impurity in 
order to avoid attack on the mercury. The mercury may be 
continuously circulated between the electrolytic cell and the 
purification apparatus under such conditions that the pro- 
portion of metal impurity is maintained at a substantially con- 


stant value not above o.5 per cent. and preferably below 0.3 


\\ HERE iron, nickel, 
lytic deposition 
taminated 


—- 


f K. W. 


mercury, 


acid. 


per cent. 


Extracting, Cobalt 


COBALT nitrosocarbonyl and/or cobalt nitrosyl, obtained by 
the action of nitric oxide together if necessary with carbon 
monoxide upon metallic cobalt or materials capable of yield- 
ing metallic cobalt, may be thermally decomposed in the 
presence of reducing gases such as hydrogen to produce metal- 
lic cobalt. (See Specitcation No. 390,717, of J. Y. Johnson.) 


Surface Treatment for Aluminium 


\WWHITE coatings are produced on aluminium alloy articles 
by torming an adherent oxide coating on the metal surface and 
then, without the application of external electrical energy, re- 
moving the coloured constituents of the coating by treatment 
with a suitable reagent. According to Specification No. 
390,204, of A. H. Stevens, the oxide coating may be produced 
either chemically, for example, by treatment with a solution 
containing an alkali metal carbonate and a soluble dichro- 
mate, or anodically in an electrolyte of suphuric or oxalic 
acid. ‘the reagent for removing the coloured constituents 
of the coating may be a solution of sulphuric acid, nitric 
acid, a mixture of sulphuric and nitric acids, or hydrofluoric 
acid, the latter being preferred in the trcatment of anodically 
produced coatings. 


Reducing Sulphidic Iron Ores 


IN smelting iron ores having a high sulphur content, supple- 
mental air to that required for the reduction of ordinary sul- 
phidic ore is passed into the charge comprising ore, flux and 
coke, the volume of such air being 30 per cent. or more of that 
required for the treatment of ordinary oxidic ores and being 
introduced at the point in the blast turnace where with such 
ores the reduction of the ore is complete. As described in 
Specification No. 395,307, of W. E. Evans, the extra air may 
be forced into the furnace through the ordinary twyers or 
through twyers disposed in one or more planes above the 
ordinary twyers. The sulphur dioxide produced in the lower 
part of the furnace is reduced by contact with solid carbon 
and carbon monoxide to sulphur which passes off with the 
waste gases from which it is separated by means of gas 
washers, electric filters or Beth filters. 


Refining Iron and Steel 


IN refining iron, pig iron, or steel, such as basic steel, 
molten iron is poured simultaneously with a suitable slag 
superheated to a temperature above its melting point into a 
ladle without the application of heat, whereby the metal and 
the slag is mixed intimately before settling in the ladle. By 
this process, as described in Specification No. 395,158, of 
P. Girod, the slag contains, in addition to lime, silica or cal- 
cium fluoride and may also contain calcium carbide or reduc- 
ing substances such as carbon in blocks or in suspension, and 
metals or alloys such as silicon, ferro-silicon, 
aluminium-silicon, 


aluminium, 
calcium silcide, manganese, ferro-manga- 
nese or pig iron which may be employed for deoxiding pur- 
or may constitute a permanent addition to the steel. 
These additions may be melted and poured into the ladle 
before the slag and the metal are poured in. 


pose s 


Production of Metals and Alloys 


METALS and alloys can be obtained by dissociation of metal 
compounds by passing the compounds in finely divided con- 
dition at atmospheric or super-atmospheric pressure through 
more electric products being cooled or 
quenched immediately on emerging from the arc or arcs. In 
some cases the arcs may be enlarged or deformed by magnetic 
means. An additional gas may be present which is capable of 
reacting with the free non-metallic constituent of the com- 
pound, and such gas may also be passed through one or more 
arcs. The separation of the metals from the products may be 
effected by passing the mixture through an electrostatic field. 
In an example described in Specification No. 393,092, of 
E. Popper, aluminium chloride is treated for the production 
of aluminium, hydrogen being present to combine with the 
chlorine. 


one oI arcs, the 
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Inoculated Cast lrons 


A FEW years back the average cast iron was essen- 
tially a mixture of ferrite and pearlite, both accom- 
panied by flake graphite. The ferrite loosely 
resembled wrought iron, whilst the pearlite could be 
regarded as a kind of eutectoid steel. Both consti- 
tuents had different densities, rates of expansion, 
thermal conductivities and strengths, in consequence 
of which the material could be safely regarded as 
heterogeneous. It was therefore a notable advance 
when closer metallurgical control resulted in the pro- 
duction of an iron which was entirely pearlitic, and 
when a further general improvement in physical pro- 
perties was obtained by alloy additions. The maximum 
tensile strength which could be expected from the older 
type of iron was 15 to 18 tons per sq. in. By the 
improvements mentioned, the tensile strength has in- 
creased to 22 tons per sq. in., but to-day it is even 
possible to approach a figure of 30 tons per sq. in. 
This high tensile strength has only been made possible 
by the inoculation process, whereby an iron is cast 
virtually white and rendered grey and machinable— 
yet still strong—by means of a ladle graphitiser or 
inoculant. 


Work which has been carried out by the British 
Cast Iron Research Association, during the year 1932- 
33, has shown that such irons can be produced in 
ordinary commercial furnaces, with various inoculants. 
It is also pointed out that the use of nickel or nickel 
and chromium, with one of these inoculants, gives 
improved greying properties and better strength. 
These ‘‘ inoculated irons ’’ show a marked increase in 
resistance to shock. Examples were publicly exhibited 
on the B.C.I.R.A. stand at the International Foundry 
Trades Exhibition in April and May of this year, and 
also at the Shipping, Engineering and Machinery 
Exhibition in September. The development of such 
irons, however, requires a very close metallurgical 
control in regard to raw materials, furnace equipment, 
melting practice and finished products. The inocula- 
tion process arose out of the development of the 
nuclear graphite theory, as a hypothesis for explaining 
the phenomena of superheating, to the disadvantage 
of which the inoculation is the necessary corrective. 


During the past year the B.C.I.R.A. has also 
devoted a great deal of attention to the effects of gases 
on the structure of the metal, and this has led to an 
important advance which may ultimately affect all 
sections of the iron-using industry. Another feature 
of the Association’s work, as set out in the annual 
report for 1932-33, has been connected with the com- 
mercial development of its heat-resisting irons, Silal 
and Nicrosilal. Dr. A. L. Norbury and Mr. E. 


read a paper on these irons at the Chicago 
meeting of the American Foundrymen’s Association 
in June. Thirteen members of the B.C.I.R.A. are 
now licensed to manufacture, and during the year the 
Association issued a report to summarise present 
knowledge regarding manufacture, properties and 
applications. 


Morgan 


Better Prospects for Iron and Steel 


PIG iron output in October was considerably larger 
than in the preceding month; steel output was well 
maintained. Compared with October 1932 the iron 
and steel statistics show a substantial advance. These 
words briefly sum up the general position in the iron 
and steel industry, as gathered from the monthly 
returns published by the National Federation of Iron 
and Steel Manufacturers. For pig iron, production in 
October was 373,300 tons, as compared with 359,700 
tons in September and 275,600 tons in October 1932. 
Ever since October 1932 there has really been a steady 
increase month hy month, for the few slight setbacks 
which occurred have been amply compensated in the 
month following. There is still some distance to go, 
however, before the average monthly production in 
1913 (855,000 tons) and 1920 (669,500 tons) is reached. 
The output of steel ingots and casting in October 
amounted to 668,300 tons as compared with 669,000 
tons in September and 439,800 tons in October 1932. 
In 1913 the monthly average was 638,600 tons; in 1920, 
it was 755,600 tons. Surveying the industry in greater 
detail it will be found that several branches of the 
iron and steel markets are showing great activity on 
the Tees-side and in North Yorkshire, the demand for 
Cleveland pig iron from Scotland is on an improved 
scale, and there are increased deliveries of hematite to 


South Wales, Sheffield and the Midlands. 


The extent to which Continental iron and steel manu- 
facturers have lost the British market, on which they 
depended for their surplus production, is shown by 
the returns of iron and steel imported to River Tees 
ports during the past 12 months, as pubished by the 
Conservancy Commission. In October only 333 tons of 
iron and steel were imported, 10 tons of pig iron and 
323 tons of finished steel, while there were no imports 
of sheet bars, billets, blooms, and slabs. For the past 
twelve months the total imports of pig iron, semi- 
finished and finished steel amount to 14,664 tons. In 
the corresponding period a year ago they totalled 
126,759 tons, and in the comparable period immediately 
before the war the total was 54,564 tons. Pig iron 
imports in the Commissioner’s year ending October 31, 
1931 were 3—161 tons, against 9,815 tons a year ago; 








32 Metallurgical Section—The Chemical Age—December 2, 1933 


finished steel 4,481 tons, compared with 7,893 tons; 
and semi-finished steel 7,022 tons, against 109,051 tons 
a yearago. This heavy decline in the imports of semi- 
finished steel and other materials seems to be directly 
due to the effect of the tariff on iron and steel, and the 
re-rolling trades are now drawing their supplies almost 
exclusively from home sources. 


World Manganese Supplies 

THE recovery in the production of steel again raises 
the Guestion of supplies of manganese, for fully 80 to 
go per cent. of the manganese output is consumed in 
the steel industry. Competition for supplies has always 
been a matter of some keenness, for very few—jf any— 

f the world’s steel producing centres have direct access 
to deposits of manganese ore. In 1913, Russia pro- 
duced over 50 per cent. of the world supply, whilst 
British India accounted for another 40 per cent. When 
the revolution broke out in Russia, India assumed 
increasing importance, but by 1925 Russia again took 
the lead. 

At the present time, however, the steel industry in 
Great Britain is utilising Empire supplies, chiefly from 
the Gold Coast, where high grade ores were discovered 
as far back as 1914. Other rich deposits are available 
in West Criqualand and in Egypt. French interests 
are centred in the development of mines in French 
Morocco; the United States has fostered manganese 
mining in Brazil and in Cuba. Germany, Belgium and 
Luxemburg, however, have been compelled to draw 
very heavily on supplies from Soviet Russia, in the 
absence of sources which are in a more advantageous 
situation. At the same time Russia is obtaining an 
increasing share of the United States imports, and with 
the recent re-establishment of diplomatic relations 
between these two countries there is every prospect of a 
notable increase in the business of supplying man- 
ganese. Last summer Canada also placed large orders 
for manganese from Russia, and in the circumstances 
that these supplies had been satisfactory further large 
orders are anticipated. 

The principal Russian manganese deposits are at 
Tchiaturi, on the South Western slopes of the Caucasus, 
and at Nikopol, on the lower Dnieper. The former are 
in the hands of the Tchiaturi Trust and are estimated 
to be 75,000,000 tons. The Nikopol deposits are 
slightly smaller and are worked by the Ruda Trust. In 
both cases extraction and preparation will shortly be 
entirely mechanised, and at Tchiaturi the ore prepara- 
tion plant will have the capacity of 900,000 tons per 
annum. 


Nickel Plating Researches 


CURRENT researches reported to the Electrochemical 
Society deal with the subject of nickel plating. 
Mr. A. W. Hothersall discusses the nature of adhesion 
with methods for the determination of this property. 
The examination of a large number of nickel deposits 
from ferrous and non-ferrous baseseis said to indicate 
principal factors which operate to cause poor 
In one direction failure has been traced toa 


three 


adhesion. 


laver of weak or embrittled material at the surface of 
the base caused by co-deposition of hydrogen. In 


a second direction the trouble has been found to be due 
to films of foreign matter on the surface of the base, 


such as oxide, grease or absorbed colloidal matter, or 
alternatively, insoluble matter such as carbon or car- 
bides liberated during etching. The third cause is an 
initial layer of deposited metal of relatively low 
mechanical strength. Methods for the prevention of 
defective adhesion are indicated in the paper in ques- 
tion. 

Determinations of throwing power and _ current 
efficiency for solutions of medium and high-nickel con- 
centration, are reported by Mr. R. Harr. These de- 
terminations have been made undey conditions of 
current density and temperature regularly used in 
industrial practice. It is found that under all condi- 
tions of temperature and current density, throwing 
power of high pH solutions is better than that of low 
pH solutions. The throwing power of low pH solu- 
tions increases with increase of current density, while 
that of high pH solutions decreases. Increase of nickel 
sulphate concentration from 300 to 450 grams per litre 
causes a slight decrease in the throwing power of high 
pH solutions and a small increase in that of low pH 
solutions. Hydrogen peroxide has very little effect on 
throwing power in solutions of high pH, due to its 
rapid decomposition, but in low pH solutions it may 
very seriously reduce throwing power, due to the for- 
mation of soluble ferric salts. Iron in the ferrous state 
has no effect, but in the ferric state (soluble only in 
low pH solutions) it causes a reduction in throwing 
power. A further paper by Mr. G. W. Nichols deals 
with the electro-deposition of nickel or zinc from baths 
of varying composition. It is pointed out several addi- 
tion agents retard displacement of nickel from its solu- 
tions by zinc, thereby permitting direct plating. 
Lactates are especially effective. The best deposits 
are obtained at a pH between 3.7 and 4.3; baths of 
higher acidity increase the possibility of streaking, 
whilst more alkaline baths decrease adhesion. 


Future of Zinc Cartel 


THE lead ‘‘pool’’? was unable to survive the appli- 
cation of a 10 per cent. import duty, but the Zinc 
Cartel has continued to flourish. It is true that its 
life is not definitely assured beyond the end of the 
present year, but there is every hope that it will con- 
tinue to remain in existence. At present the world 
does not seem to be capable of absorbing zinc at the 
rate which formerly existed, but no one knows what 
the future may hold in store. Zinc, nevertheless, does 
not appear to have the great prospects which apply to 
tin. 


Large quantities are certainly consumed in the 
galvanising industry, but recent developments in 
paints and corrosion resisting materials may do much 
to reduce the demand for galvanised iron. It is diffi- 
cult to sayy to what extent the 10 per cent. duty on, 
foreign spelter has affected the galvanising industry, 
but enquiries point to the fact that many manufacturers 
are unable to purchase at the London market price, 
although Empire sellers, on the Continent, are obtaining 
prices equal to those charged to consumers in this 
country. Since spelter is to a very large extent a 
by-product metal, and unwanted output may arise at 
any moment. This seems to be one reason for favour- 
ing the retention of the cartel, with its steadying 
influence on rate of production and price. 
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The Interpretation of a Photomicrograph 


By JOSIAH W. JONES 


The examination of metals under the microscope and the interpretation of the resulting photomicrographs was the 
subject of a paper read before the Birmingham Section of the Institute of Metals on November 7, by Mr. Josiah W. 
Jones, of Birmingham University. 


No piece of metal can produce greater mechanical properties 
than its structure endows. Mechanical properties are usually 
associated with the chemical composition, but it is now com- 
monplace to have a range of properties associated with the 
same piece of metal at different stages in the history of its 
production. ‘The mechanical engineer desires two extremes 
of softness and hardness in the same piece of metal, the 
former that it may be quickly and easily shaped, and the 
latter, that when shaped it may remain permanent. ‘These 
changes in properties are obtained by changes in the, struc- 
tural components and their arrangement. 

Although the surface of most metals appears to be uniform, 
the fractured surface indicates a crystal structure, and it is 
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Surface as etched. 


Fig. 1.—Section of Metal highly magnified to represent effect 
of polishing and eiching. 


well known that there is a relationship between this structure 
and the properties. Perhaps the most common example of 
this relationship is the large bright plates or planes of crystal 
cleavage exhibited by common cast iron or brittle steel. 
Unless a piece of metal has a completely uniform structure, 
and this rarely happens in industrial practice, at least two 
photomicrographs at right angles to each other are necessary 
to tell the whole story. Since most shaping processes impart 
a directional effect to the structure, a sketch of the position 
from which the sample is taken, and the position of the sur- 
face or surfaces examined must be supplied to visualise cor- 
rectly the structure in the solid. Before it is possible to 
make any deductions from the photomicrograph, it is neces- 
sary to know (a) the magnification and resolution, and (b) 
the condition of the surface, whether as polished or etched. 


Standard Magnifications 


The magnification must be known approximately for com- 
parative purposes, and accurately, for measurement. Useful 
examples of this are graphite in cast irons and non-metallic 
inclusions in steels. Published photomicrographs are usually 
in such standard values as x 110, x 250 0r x 1,000. There 
would appear to be little gain in using magnifications higher 
than 1,500, since there is no increase in resolutions, that is, in 
the separation of fine particles lying closely together. 

Much data is obtained from the study of the metal surface 
as polished optically flat. It is assumed that this surface is 
free from imperfections due to unskilled preparation. Micro- 
constituents which are coloured like graphite and iron oxide, 
will be clearly seen in varying shades of grey, also blow- 
holes and cavities which appear black. The optical reasons 
why these all appear on the print as dark masses must be 
appreciated. Since metals, except in very thin sections do 
not transmit light, the surface effects must be deduced from 
reflected light. A flat surface at right angles to the axis of 
the microscope will reflect light from the vertical illuminator 
back again, and thence to the eye, and so appear bright, but 
the light falling on the sloping sides of a cavity will be 
wholly or partly reflected’ away, and so appear dark. For 


this reason, a scratch will also appear as a dark line. In 
general, a black coloured constituent may be distinguished 
from a cavity by the fact that the edges of the former appear 
sharp and well-defined, while the outlines of the latter are 
blurred. Some experience with the type of alloy is desirable 
for confidence in this interpretation. Hard constituents tend 
to stand in relief with alternate bright and shadowed edges, 
which gives some indication of their identity. Before making 
deductions from the appearance of the etched surface, some 
reference must be made to the mechanism of the polishing and 
etching operations which have long engaged the attention of 
the metallurgist. 


Reflection of Light 


Beilby conceived that the operation of polishing caused a 
breaking up of the crystalline mass on this surface, so that 
it flowed in a vitreous condition over the surface. This 
would account for the fact that the polished surface of a pure 
metal shows an unbroken reflection of light. The chemical 
attack of a dilute reagent dissolves away this highly reactive 
layer to expose the crystal formation beneath (Fig. 1). In 
studying a photomicrograph, it is assumed that these opera- 
tions have been carried out with precision, and the higher the 
magnification, the greater is the demand on this technique. 

A further requirement on reading the subject matter rela- 





Fiz. 2.—Microstructure of Pure Zinc ( x 100). 


tive to a photomicrograph is a knowledge of the technical 
names given to the microconstituents. Some are named after 
the scientists who first reported their presence, that is, Marten- 
site and Sorbite; some are named by their chemical formula, 
such as CuAl,, or by their names; and mostly, they are named 
after the letters of the Greek alphabet in the order of their 
appearing in a series of alloys. 

The microstructure of a pure metal with a few 
gives no clue to its identity, nor can it be distinguished from 
that of a solid solution in equilibrium. Alloys like cast brass 
and white cast iron may be very difficult to distinguish from 
pictures of their microstructure. With the exception of 
wrought iron, all common metals, with a melting point less 
than that of platinum, begin their useful life as liquids. As 
a liquid passes into the solid state, at many centres through- 
out the mass, the atoms commence to take up their structural 
arrangement, and each crystal grows until the whole mass 


exceptions 
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is solidified as an agglomerate of smail crystal grains (Fig. 2). 
The photomicrograph is a section of such a mass and must 
be visualised in the solid to show the size and arrangement 
of these crystal grains. It must be appreciated that the crys- 
tal nature of each grain is due to the internal arrangement 
and not to the external shape. When a crystal is free to 
grow, the regular internal arrangement always confers an 
external shape of regular geometric design, but if such a 
crystal afterwards ground to an irregular shape, it 
would crystalline properties. The polygonal 
nature of the crystal grain is decided by the fact that regulat 
growth is prevented by contact with its neighbours during the 
final stages of solidification. The internal structure is some- 
times shown on further etching. 

If an alloy be made of two metals which are mutually 
soluble in both the liquid and solid states, it will possess the 


wer 


retain its 





E Fig. 4.—Sulphide at Grain Boundaries of Malleable Cast Iron ( x 100). 


Same microstructure, but it will be stronger and less ductile 
than its components. I his change In properties ol the solid 
the relative proportions and the relative 
volumes. ‘Thus the mechanical properties 
of aggregate of any pure metal be improved 
by the alloying of any metal which goes into solid solution, 
that is, the new element takes the place of the original atom 
in the crystal lattice and so continues to form the same type 
of microstructu This addition of the second or more ele- 
ments will gradually raise the tensile strength, elastic limit 
and hardness at the expense of the ductility. 


solution Ggepends on 
size oI the atomic 
+ 


the grain may 





Movement and Deformation 


Ewing and Rosenhain, Gough and others, have shown that 
the metal crystal deforms by slipping on the crystal planes. 

The nature of this movement will depend on the type of 
crystal structure and on the temperature. While the assump- 
tion may be that movement takes place preferentially on the 
planes of densest atomic packing and between the planes of 
atoms which are 
factors which 


the greatest distance apart, there are other 
influence the movement This directional 
weakness on some planes means also a directional strength 
in others, so that when a force is applied to the crystalline 


aggregate it is only the smaller resultant force on one or two 
planes which can produce movement and deformation. A 
deforming force of sufncient magnitude to overcome the in- 
creasing resistance to slip in the grain and boundaries pro- 


duces a directional distortion of the grain aggregate. Since 
each movement of the crystal mass tends to resist further de- 
formation, the metal gradually hardens, increases in tensile 
strength and decreases in ductility. Such are the properties 
of a structure, the identity of which has been wholly or 
partly lost as a result of cold work. When such a structure 
is annealed at a temperature above a certain minimum, new 
grain growth begins at the most distorted areas and proceeds 
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until an entirely new struciure is obtained, and the original 
properties are restored. 

Careful control of the temperature and time will give fine 
grain size, prolonged annealing and higher temperature will 
promote a coarse grain growth, while strain gradients in the 
sample and/or temperature gradients in the furnace, will 
promote a local and uneven growth. In industrial alloys, de- 
crease in grain size is associated not so much with increase of 
tensile strength, as with increase in impact value, that is, 
resistance to shock. While a large grain size will cause 
failure from shock, variation in size will cause a variation in 
flow under pressure during pressing and stamping operations, 
causing unevenness on the finished surfaces. Even in such 
microstructures where the grain boundaries may not be etched 
easily owing to the presence of other microconstituents, this 
influence of the grain size is still shown on the mechanical 
properties. Modern furnace practice aims at such tempera- 
ture control and heat distribution to control these structural 
conditions. The grain size of the solid solution may also be 
varied by the character of the alloying element. Phosphorus 
has the reputation of producing a large grain in steel, and 
nickel, a relatively small grain. 

Industrial Alloys 


Few industrial alleys havé the single crystal grain struc- 


ture of a solid solution, but there are associated with it, two 


or more microconstituents, the main type of which consists of 
a chemical compound of two metals, or a metal and a non- 
metal such as silicon or carbon. Steels are essentially alloys 
of iron and carbon which form a compound, iron carbide 
Fe,C), which is intensely hard, with a Brinell probably in 
excess of 1,000. In ordinary steels this compound is present 
in a microconstituent, Pearlite, which consists of alternate 
laminations of the carbide and the solid solution of iron with 
other elements present, which is called Ferrite. Maximum 
with an_ entirely 
that is, the hard carbide reinforces the 


tensile strength is naturally associated 
structure, 


pearlitic 








Fig. 3—Common Cast Iron (x 100). Ferrite, Graphite, Phosphide 
Eutectic and Porosity. 

solid solution layer. The relative thickness of the lammellae 
will depend on the rate and mechanism of cooling, optimum 
properties being associated with small grain size—shown by 
changes in direction of the lamellae, and fineness of the 
structure. Increase of the hard carbide beyond this point 
shows a free carbide at grain boundaries or in massive plates 
in the grain. 

A re-distribution of the same microconstituents will result 
from prolonged anneal at a temperature of about 650° C., just 
below the critical range. The plates of carbide gradually 
break up and spherodise into balls. In this form, the carbide 
will offer less resistance to the directional crystalline slip. 


Three types of distribution may be recognised. The hard 
constituent may be placed as (1) part of grain structure, e.g., 
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normalised steels, (2) at grain boundaries, or (3) without 
reference to grain structure, é.g., globular cementite. 

Ordinary cast iron introduces a complex microstructure with 
no less than six possible microconstituents, solid solution, 
ferrite, pearlite, iron sulphide, manganese sulphide, phos- 
phide and graphite. ‘The soft nature of the latter consti- 
tuent has a major influence on the properties, if its pre- 
sence by volume is considered. In grey cast iron, one-tenth 
of the structure may be graphite, which tends to be present in 
large plates, breaking up the continuity of the crystal grain, 
and so becoming a centre of weakness. It must be noted that 
the ferrite solid solution is no longer of the composition and 
properties associated with steels. ‘The presence of silicon, 
manganese, and phosphorus, increases the hardness of the 
solid solution at the expense of the ductility. ‘The iron sul- 
phide and phosphide are hard compounds, and having a melt- 
ing point lower than that of the ferrite, tend to solidify last 
at the grain boundaries, and so act as an envelope round the 
grains, if present in sufficient quantity (Fig. 3). Thus, the 
hardness of the solid solution, the presence of boundary con- 
stituents, and the discontinuous nature of the ferrite, due to 
the presence of graphite flakes, all contribute to confer the 
weak and brittle character on grey cast iron (Fig. 4). 

The distribution of microconstituents in the structure may 
be the result of a number of factors, each using its own 
characteristic method. So much is this true, that every piece 
of metal may be said to carry in its structure, the story 
of its mechanical and thermal history, 


The Influence of Nature 


From the moment that a liquid alloy of correct composition 
and temperature begins to enter a mould, Nature seems to 
marshall her forces agaizst the most desirable structure and 
hence, properties in the casting. Instead of an equized homo- 
geneous solid solution structure, with its combined proper- 
ties of strength and ductility, the grains are found to vary 
in chemical composition from the centre to the outside, as 
shown on etching, by that fern-tree structure which is typical 
always of the cast condition. Crystals which grow from 
chilled surfaces tend to be long and narrow with consequent 
directional weakness, and low melting point eutectics are 
deposited at the grain boundaries, forming envelopes which 
are often brittle in the cold and weak at higher temperatures. 
Gases which are soluble in the liquid condition, become much 
less soluble in the solid, and are evolved. Chemical reac- 
tions tend to evolve gaseous products, and even in their ab- 
sence, contraction cavities, local and general, are formed, all 
breaking up the continuity of the metal. 

In the cast condition, that is, the fern-tree type of structure, 
the nature of the microconstituents and their distribution, is 
in the least advantageous state for service or shaping. Hence 
the tendency in foundries to develop such casting methods as 
bottom pouring, centrifugal and pressure castings to bring 
disruptive forces to act on the cast structure as it forms, and 
obtain a more homogeneous distribution of the microconsti- 
tuents. 

Hot forging when possible produces the maximum average 
properties in the alloy by promoting diffusion in the hetero- 
geneous cast grains, and distributing massive and boundary 
constituents evenly throughout the metal. Thus the same 
microconstituents which in their cast arrangement conferred 
impact and tensile weakness, now, by their re-distribution, 
combine tensile strength with ductility. 

Should the broken hard constituents remain insoluble dur- 
ing the subsequent annealing treatment, their distribution in 
the new ductile grain arrangement will be unchanged. 
Should, however, the constituents pass into solid solution 
when the temperature is raised, their subsequent distribution 
will depend on their rate of cooling. If the solid solution exist- 
ing at the higher temperature be quenched, the typical crystal 
grain structure is retained and so are its properties of strength 
with some ductility, On tempering or ageing, a maximum 
hardness is obtained without any apparent change in micro- 
structure. That a change of structure does take place is 
confirmed by the fact that on continued annealing, the hard 
constituents of CuAl, and Mg,Si appear in the finest state of 
division, and with further time, agglomerate to larger parti- 
cles, which effects are accompanied by a softening of the 
structure. 


Weakly Caking Coals 


Methods of Improving Coking Performance 


SOME methods of improving the coking performance of weakly- 
caking or weakly-swelling coals were discussed by Mr. R. A. 
Mott, M.Sc., and Professor Rk. V. Wheeler, D.Sc., in a paper 
read before the September meeting of the Iron and Steel Insti- 
tute. 

In the early days of iron-smeliing with coke, weakly- 
swelling coals were those chiefly used for coke manufacture. 
They were, indeed, essential for the methods of coke-making 
then common and for the small blast-furnaces available for 
the use of the coke. Coke was made from large lumps of 
coal charred on a hearth under a layer of coke dust, in the 
same manner as wood charcoal was formerly made. Only 
large lumps of weakly-swelling coal could be used for this 
‘hearth ’’ coke, since a more strongly-swelling coal blocked 
up the spaces in the heap and prevented movement of the 
hot gases. The industry flourished chiefly in Shropshire, 
Staffordshire, South Wales and Scotland, and was carried on 
to a smaller extent in Yorkshire and Derbyshire. 

There are, in Yorkshire, Derbyshire, Lancashire, North 
Staffordshire and elsewhere, large reserves of coal of 83 to 81 
per cent. carbon content which, when coked alone, may yield 
but a weak coke by the usual methods of coke manufacture. 
The usual method of coke manufacture from weakly-swelling 
coals in Derbyshire is to crush the coal finely (80 to 100 per 
cent. through § in.) and carbonise it as a compressed cake, 
containing about 10 per cent. of moisture, in ovens about 
20 in, wide, the coking time being about 30 hr. 


Factors Influencing Coke Hardness 


The factors influencing the hardness of the coke produced 
from a given coal which are most readily controlled are the 
bulk-density of the charge and the rate of heating the oven. 
The bulk-density of the charge in the oven is influenced by (a) 
the size of the coal, (6) its moisture content, and (c) the 
method of charging the oven. Each of these factors affects 
the closeness of packing of the coal particles in the oven, 
and, in general, close packing discounts the weakly-swelling 
properties of the coal. The rate of heating the oven may 
influence the degree of swelling, for most coals are more 
strongly swelling the faster the rate of heating. 

In their general conclusions the authors state that the 
quality of the coke obtained from some weakly-swelling coals 
can often be considerably improved by adopting the practice 
of top-charging the ovens, instead of the more usual cake- 
charging, and by increasing slightly the rate of heating. If it 
is found that improvement in the quality of the coke can be 
effected in this way, a further improvement can be obtained 
by blending about 3 per cent. of fusain or coke dust with the 
charge. Coals which cannot be coked successfully when top- 
charged, because they are too weakly-swelling, require the 
presence of a certain proportion, about 20 or 30 per cent., 
of a strongly-swelling coal in the charge to enable them to 
yield a hard and non-abradable coke. The addition of about 
3 per cent. of fusain or coke dust to such a blend is 
advantageous. 

A method of treating weakly-swelling coals to improve 
the quality of the coke they yield, of which much is expected, 
is to incorporate about 3 or 4 per cent. of coke-oven tar with 
the charge. Such a treatment also has the advantage of 
enabling the coal to be stored without deterioration of its 
coking properties. 





Rustless Iron and Steel 


A PROCESS for the production of rustless iron or steel con- 
taining chromium and nickel is described in Specification No. 
394,806, of V. Angelini. To a bath of 500 kg. of molten iron 
or steel with the desired carbon content there is introduced 
300 kg. of chromite, 30 kg. of nickel oxide, 150 kg. of lime, 
40 kg. of fluorspar and 30 kg. of bauxite, and to this mass, 
when molten to form an artificial slag, there is added a re- 
duction mixture of metal oxides and reducing agents com- 
prising 820 kg. of chromite, 110 kg. of nickel oxide, 316 kg. 
of aluminium, and 82 kg. of ferrosilicon. 
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Cast Iron Research 


Annual Report of the Research Association 


THE report of the British Cast Iron Research Association, 
which was presented at the annual general meeting held in 
London, on November 1, reviewed progress made during the 
year ended June 30. 

During the year Mr. W. H. Whitehouse has acted as chair- 
man of the Research Committee, and the organisation of 
the sub-commiitees has now reached a point at which they 
cover the whole of work in progress. The work of the 
Research Committee also covers development work, that is, 
work undertaken by the Association, either at headquarters or 
in members’ works, with the specific object of assisting in 
the application to practice of conclusions worked out in the 
laboratory and in overcoming the dittculties thereby raised. 
It is inevitable that the growth of development work should 
measure retard the general research programme, 
unless there is a continual influx of members and increase in 
income which admits an increased expenditure. This, how- 
ever, is not to be deplored, because much of the value and 
strength of the work of a research association is derived from 
its intimate contact with the industry and from this contact 
fresh inspiration with respect to the requirements of industry 
is continually being drawn. 

The chief investigations carried out under the direction of 
the Grey Iron Nickel and Alloy Cast Iron Sub-Com- 
mittees, during the year 1932-33, have been in connection with 
the ‘‘ inoculated ’’ iron, to which reference was made in the 
last report. These inoculated irons show marked increase in 
resistance to shock; examples, made by members, were 
exhibited on the Association’s stand at the International 
Foundry Trades Exhibition held in April and May, and also 
at the Shipping, Engineering, and Machinery Exhibition held 
at Olympia in September, and they attracted much attention. 
A great deal of painstaking work, particularly on the effects 
of gases on the structure of the metal, has now led to an 
important advance which, in the interests of members them- 
selves, it is undesirable to state in detail, but in due course 
members will be invited to test its commercial application. 
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Heat Resisting Irons. 


The commercial development of the Association’s heat- 
resisting irons—Silal and Nicrosilal—proceeds very satisfac- 
torily. The number of members now licensed to manufacture 
has increased to thirteen, and two meetings of these, who 
constitute the Heat Resisting Iron Panel of the Nickel and 
\lloy Cast Iron Sub-Committee, have been held. A report 
summarising the present knowledge with respect to the 
manufacture, properties and application of these alloys, has 
een issued. 

During the year no reports of outstanding interest have 
been issued by the Sands and Refractories Sub-Committee, 
but considerable progress has been made. A lengthy investi- 
gation on sand cores and binders, following the earlier work 
on moulding sands, has been completed and will shortly be 
circulated to members. 

Following the publication of Research Report No. 102, cover- 
ng agreed tolerances for use in the purchase of pig and refined 
irons to the buyers’ analysis, a meeting of members, both 
held in London to discuss the whole 


makers and users, was held 
question. Mr. P. A. Abernethy, chairman of the Pig Iron 
Sub-Committee, gave the views of the makers of pig iron, 
and Mr. S. H. Russell, chairman of the Grey Iron Sub-Com- 
those of the users, and a lengthy and interesting dis- 
which is being fully considered by the 

Pig Iron Sub-Committee 
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ussion took place, 
rhe main item of work done during the year by the Tests 
and Specifications Sub-Committee has been the publication of 
Research Report No. 105, ** Recommended Methods for the 
Sampling and Analysis of Cast Ferrous Metals and Alloys.” 

In regard ance, there is a small credit balance on the 
year’s working. The total income was £9,735 compared with 
The total expenditure was £9,709 (£9,441 
for running expenses and £268 for capital charges), com- 


~ > 
} 


pared with a total expenditure last year of £9,973. 


£9,497 last vear. 


While the Association has striven to increase its membership 
and income during the past two years, to enable it to continue 
on the £5,000 datum basis referred to in the last report, the 
Council has been compelled to report to the Advisory Council 
of the Department of Scientific and Industrial Research that 
there is at present no prospect of doing so. On an antici- 
pated industrial income of £6,750 for 1933-34 the grant would 
only reach £1,750 on a datum of £5,000, and hence the total 
income would only reach £8,500, which is £1,000 below the 
budgeted expenditure. 

In view of these facts the Council is therefore gratified to 
be able to report that the Advisory Council has agreed for 
the current year and the succeeding year, 1934-35, to provide 
grants up to a maximum of £3,oo0 per annum on a datum 
basis of £4,000. This means that the Association must earn 
in addition to the datum of £4,000, a further £3,000 in indus- 
trial subscriptions to qualify for the maximum grant offered 
of £3,000, thus providing an opportunity of earning a total 
income of £10,000 per annum, which is approximately the 
highest figure reached in the previous history of the Associa- 
tion in the year 1930-31, when grant was being paid at the 
rate of £1 for £1 of industrial subscriptions. ‘The estimated 
industrial subscription income for the year is £6,750, so that 
the Association must earn another £250 in new subscriptions 
in order to reach the required figure. 








Sheet Lead Manufacture 
A New Sheffield Industry 


THE old Bessemer steel works at Sheffield have been converted 
and equipped for the production of sheet lead. This new 
Sheffield industry has been commenced by H. Polan and Co., 
Ltd., who have been established as lead pipe manufacturers in 
Sheffield since 1923. The new plant has just been put into 
operation and considerable expense has been involved in 
making the necessary structural alteratons and installation of 
the necessary furnace, mill, and subsidiary machinery. 

A gas-fired furnace of eight tons capacity has been installed. 
This is fed with Empire lead from Broken Hill mines, Aus- 
tralia, and the molten lead run into a casting plate, heated 
by gas. When this is cooled sufticiently—usually about 15 
minutes after casting—the plate is lifted and placed on the 
rolling-mill bed. Here the lead is trimmed and cut with an 
electrically operated guillotine, and is eventually rolled to 
requisite dimensions by automatically controlled rollers. The 
mill is 80 ft. long, and provides the facilities for rolling a 
length of sheet greater than that usually required and a 
normal width of 8 ft. It is built on the most modern lines and 
is equipped with electrical control. In its present form the 
plant has a capacity of 16 tons of sheet lead per day, and 
since it is the first of its kind to be erected in the Sheffield 
district it should be capable of operating on a regular basis. 








Concentrating Ores 


MANGANESE ores are calcined, preferably by roasting the dry 

rushed ore at a temperature of about 600°C. for approxi- 
mately 15 minutes, prior to flotation or gravity concentration, 
according to Specification No. 393,007 of Cuban American 
Manganese Corporaton. The calcined ore may be subjected 
to froth-flotation concentration, using as flotation agent a 
mixture of fish oil soap and a hydrocarbon, preferably 
dipentene or sulphurised dipentene. Alternatively the cal- 
cined ore may be subjected after grinding and sizing to gravity 
concentration in jigs or on tables, and the tailings from the 
gravity concentration may be further concentrated by froth 
flotation. The preliminary roasting destrops the colloidal 
slime by dehydration and converts the manganese minerals 
into oxides. 
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STAINLESS INLET 
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CLEANLINESS © PURITY ECONOMY 


» Highly resistant to corrosion, free from poisonous metals, and 
capable of a fine polish, the stainless steels are proving of great 
value for plant used in the manufacture of pure chemicals, pharma- 
ceuticals, foodstuffs, etc. Here we show an inner pan in special 
stainless steel, smooth polished for food processing. As we were 
among the first to apply the various stainless steels to such work, 


we can place at your disposal the widest possible experience. 


FRASERS of DAGENHAM 


Ww. : FRASER ee .te., DAGENHAM, ESSEX 
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MILLS w 4 HYDROFLUORIC 
PACKARD © ACID 


In view of high labour DESIGN AND ERECTION OF | AMMONIUM BIFLUORIDE 
Siearars © COMPLETE | ACCUMULATOR ACID 
| SODIUM FLUORIDE 


reduce their standing 


minimum’ and coe SULPHURIC ACID FLUORIDES 


tract for repairs. | 


WORKS 




















Our experience in the | Also Specially Pure Hydro- 
design and erection 

ofplantcapablect pro, idhincttaanaiaenieinliiaiand chloric, Nitric and Sulphuric 
ome at acid Sma. REPAIR of EXISTING PLANT ACIDS FOR ANALYSIS 


and also as actual 
Sulphuric Acid manu- AND LEADBURNING 
facturers is entirely 


at your disposal. of ALL DESCRIPTIONS, by EXPERT 
LEADBURNERS, at LOWEST COST 


JAMES WILKINSON & SON, Ltd. 
MILLS ne, CO.,LTD.| sicrEy PARK ROAD, SHEFFIELD 


P Telegrams : | Telegrams—‘‘ Chemicals, Sheffield ” Telephone—41 208 
7” MAC 


a ea ee | 









































HEDLEY’S 
FIRE EXTINGUISHER 


The neatest, simplest and most 
efficient Fire Extinguisher on the 
market. No mechanical parts and 
no valves or pumps to become | 
set. Instantaneous action owing | | 
to the extraordinary power of the | 
extinguishing medium. | 


Has been used with success on 
every type of fire, including | « 
petrol, wood, film, tar and all | eo a 
classes of chemicals. Forde- | | 
tails of crashed aeroplane fire 


rane — ae | | TH REE PLY BOX 
** Chemica Si OV. i. 
1933. on effective for | | COM PANY LTD. 


small household fires. 77 Fairfield Road, Bow, E.3. 

















e | | Advance 1227 
| Contains a_ self-spraying liquid, Telegrams : Multibirch, Bochurch, London. 
| which dries immediately without 
| Prices of hand stain, and is entirely harmless to Manufacturers of Plywood Barrels, Cases, 
pes ora pv furnishings and parts of the Skips, Trays, Bottle Boxes, etc., etc. 
quotations or - 3 
| installationson human body. | AND AT 
application gS ” i 
| > , | Royse Road, Trafford Park, Manchester 
| HEDLEY & CO. (LEY TONSTONE) LTD. | Y , Trafford Park 1056 





120/122 HARROW ROAD, LONDON, E.11 | Telegrams : Multibirch, Manchester. 
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Felegrams CALDER VALE GLASS WORKS Tetephone 


(lass 2042 


a WAKEFIELD — 
We Specialise in 


DEMIJOHNS and CARBOYS for the CHEMICAL 


TRADE. WINCHESTERS in all sizes; in either 
PALE GREEN or DARK BLUE COLOURS. 


London Offices and Warehouses 
L.N.E.R. GOODS STATION, inept OMtnen: 


Phone Clerkenwell 6411 Phone: Central 2172 











WOOD VATS AND TANKS 


50 Gallons to 150,000 Gallons Capacity 





Carty’s specialise exclusively in the manufacture 
of Wood Vats and Tanks for all trades, and are 








famous for the reliability and long life of 
their vessels. 

















The Secret of this 





Success is— 














|. Properly seasoned Timber. 
2. Strict elimination of natural defects from Timber. 


3. The accumulated experience of over 150 years’ 
continuous manufacture of Chemical Vessels. 


CARTY & SON LTD. 


HARDERS ROAD, PECKHAM, LONDON, S.E.15 


PHONE: NEW CROSS 1826 EST. 1766. 
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SPECIALISED GRINDING 
anv MIXING MACHINERY 


“CIRCULATOR” = Patent Grinding, 


Incorporating and 
Emulsifying Mill 


For Liquid Paints, Inks, Paste, Distempers, 


Pulp, Pigment and Dyestuffs and Various 
Homogenizing, Extracting and Emulsification 
processes. Universally adopted for VAT 
DYE PASTING. Many large repeat orders. 


A new half-size model is 
now available, suitable for 
laboratory use and for 


smaller requirements. 


SOMETHING NEW! 


he “IDEAL” Rotary Kibbler. 
PATENT APPLIED FOR. 


For breaking down LUMP PIGMENTS, DYESTUFFS, etc., to either rough powder or small pieces 
suitable for feeding into DISINTEGRATORS, and other HIGH SPEED DRY GRINDING MILLS. 








STEADY OUTPUT, EASILY CLEANED, 
MINIMISES RISK OF TRAMP METAL 
ENTERING AND DAMAGING GRIND- 
ING MILLS. TESTED AND PROVED 
AND REPEAT ORDERS PROMPTLY 


RECEIVED. 





ALSO MAKERS OF :— 


EDGE RUNNERS, PLAIN OR POSITIVE, GRANITE OR IRON, TRIPLE 
ROLLER MILLS, MIXERS OF ALL TYPES, ETC. 


FOLLOWS « BATE Lt. 


GORTON MANCHESTER 


TELEPHONE: MANCHESTER EAST 0081 & 0082. TELEGRAMS : “CLIMAX, GORTON.” 
Specialists in Grinding and Mixing Machinery for the Chemical, Colour, Dye, Paint and other industries. 
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Write for 
Catalogue 
No. 30 





SIEVES, 







F. W. POTTER 
PHIPP STREET, 


Telegrams: Wirework, Finsquare, London. 
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SCREENS, 
| WOVEN WIRE 





for the Chemical 


and 
Allied Industries 






& SOAR, LTD. 


LONDON, E.C.2 


Telephone :_ Bishopsgate 2177 & 2178. 














CEMENT & 


for 





* TELE 





ACID RESISTING 


DIGESTERS 


STONE, BRICK 4 RESISTS 
\\ 
WOOD AND r 4 MIXED ACIDS & 
IRON ow 4) NASCENT HALOGENS 
VESSELS wy V ‘awe UNDER STEAM PRESSURE 
\ ws 
ww or Over 30 Years’ Experience 
wy 
ate” SOLE MAKER 


Ny 
aw 
yw" 
ws 





LININGS 







JOHN L. LORD 


WELLINGTON CEMENT WORKS 
PHONE : Bi BURY,  ancasnire 


CEMENT” 
PHONE: BURY 617 
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TIME SAVED-FATIGUE AVOIDED 


A User reports 42 precision weighings per hour. 








APERIODIC, PRISMATIC, REFLECTING BALANCE @ THE OUTSTANDING features of Oecrtling’s 


No. 53. No weights or riders below 0.1 gram. Direct newest balances are time-saving devices 
reading from illuminated scale. Sensitive to 0.1 mg. combined with the highest precision and re- 
per I/I6in. scale division. Load 100 grams on each liability. The No. 53 Aperiodic, Prismatic, 
pan. Beam 6in. Air or oil damped. Very rapid. Reflecting Balance, illustrated, has met with an 
Very accurate. A triumph of British instrument enthusiastic reception and has been installed 
making. in many leading laboratories. In this instrument 


the free oscillation of the beam is damped by an 
air-damping device, and the balance is brought 
rapidly to rest. In addition, the use of weights 
below 0.1 gram is eliminated, weights up to 100 
mg. being read off direct from the illuminated 
scale seen at the top of the balance case. These 
improvements result in a great saving of time 
and avoidance of fatigue where many weighings 
have to be made. Indeed, one reader reports 


that he is obtaining 42 precision weighings per 








hour. Why not write to-day for a free copy 





of our latest brochure, giving details of this and 








other Oertling Precision Balances for all 





purposes ? 








L. OERTLING LTD., 65, HOLBORN 
VIADUCT, LONDON, E.C.l. 

















MAKERS OF THE FINEST BRITISH 


BALANCES AND WEIGHTS EVER 
SINCE 1849. 
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SHAWINIGAN LIMITED 


CARBIDE of CALCIUM CROTON ALDEHYDE 


PARALDEHYDE 
ACETYLENE BLACK “ALVAR” vinyl Resins 
40°/, NICOTINE SULPHATE 


MARLOW HOUSE, LLOYDS AVENUE, 
LONDON, E.C.3. 


Telephone: Royal 43123. 
PCTECTTEAETEREETEPECTRCR UA GGAACAAECAGECOAOCERA GORA OPOOSORESSOOOISOOLISGAEIOEOOELOOGERIIEOLIOOEROOEOSEAOISO LUO GELUISERLA NOEL DERLAOOOLVOONRI GOEL ANON ANNAV ANON IGONTINONVINNEL NOE 
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MADE IN CANADA 


ACETIC ACID 


66 GELVA” Polyvinyl Acetate 


High and low viscosities 





Telegrams : Iganshawin, Fen, London. 








LAPORTE, LUTON 
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“DOOR TO DOOR DELIVERY.” 


OLEUM 


“FUMING SULPHURIC ACID”’ 








MIXED 
NITRIC 
DIPPING 
; BATTERY 
SULPHURIC 
All our Road Tanks HYDROCHLORIC 

are fitted with air 

compressors for raising 


the Acids into Custo- 
mers’ Storage Tanks. 














EXPORT ENQUIRIES 
INVITED 














SPENCER GHAPMAN & MESSEL LTD. 


WALSINGHAM HOUSE, SEETHING LANE, LONDON, E.C.3 
OVAL 1166 (3 lines) WORKS: SILVERTOWN, E.16  nyorocutonic, FEN, LONDON 
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THE GAS LIGHT & COKE COMPANY 


Salesman's Office : Dauntsey House, Frederick’s Place, Old Jewry, London, E.C.2 


STAND No. A68 
have placed this space at the disposal of 
The Association of British Chemical 


Manufacturers to invite you to examine 


BRITISH CHEMICALS 


AND 


COAL TAR PRODUCTS 


at the 
BRITISH INDUSTRIES FAIR, 1934 
Chemical Section, Main Hall, Olympia, W.14 
February 19th to March 2nd, 1934. 





<= 














DORRCOS 











HIGH WASHING EFFICIENCY 
ti“ — AT LOW COST 


, OM BS. rT 


The ability of the Sweetland Semi-Automatic 
| Pressure Filter to wash toa high purity with 
2 a a minimum of wash water is one of the features 
ae that has established its success. Little labour 
is required to operate the filter, as the largest 
Sweetland can be opened, cleaned and closed 
in from 5 to’lQ minutes under ordinary 
conditions. The Sweetland Filter is entirely of 
British Manufacture. 


p 
a 
— 
, 


} 





ENGINEERS, 
ABFORD HOUSE, WILTON ROAD CVICTORIA), LONDON, $-We1l 


Dorr-Oliver technical services and equipment are also available from the following companies: 
HOLLAND: Dorr-Oliver N.V., The Hague. FRANCE : Société Dorr-Oliver, Paris. GERMANY: Dorr-Oliver G.m.b.H., Berlin. SCANDINAVIA: T. An. Tesch 
A/B, Stockholm. POLAND: The International Shipbuilding & Engineering Co. Ltd., Danzig. AUSTRALIA: Crossie & Duff Pty. Ltd., Melbourne. 
CANADA: The Dorr Co. Inc., Toronto. SOUTH AFRICA: Edward L. Bateman (Pty.) Ltd., Johannesburg. JAPAN: Andrews & George Co. Inc., Tokyo. 
U.S.A.: The Dorr Company, Inc., Oliver United Filters Iinc., New York. 
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ALFALFA 
ASPHALT 
BAKELITE 

BASIC SLAG 
BAUXITE 

BITUMEN 

BONE ASH 

BORAX 

CASEIN 
CELLULOSE ACETATE 
CHALK (Dried) 
CHEMICALS 

CHINA CLAY 

CLAY (Dried) 

COAL 


70, Victoria 


Telephone : 
VICTORIA 2958. 








INTERNATIONAL 


FOR 


COFFEE 
DISTEMPER 
EPSOM SALTS 
FERTILISERS 
GLASS 
GELATINE 
GYPSUM 
INSECTICIDES 
ISINGLASS 
KAINIT 
KEISELGHUR 
LIMESTONE 
LINSEED 
MICA 
MOULDED PRODUCTS 


Street, 


Test Station: 
43, JOHNSON STREET, S.W.|I 





London, 





THE PULMAC STANDARD MIL 





OYSTER SHELLS 
QUININE 
RAGSTONE 
RESIN 

SALT 
SAWDUST 
SEAWEED 
SOAPSTONE 
SPICES 

SUGAR 
SULPHUR 

TALC 

WHITING 
WOOD CHIPS, &c. &c. 


PULVERISERS 


S.W.1 


Telegrams : 


PULGRIND, SOWEST, LONDON. 





LTD. 
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CONTINUOUS 


FLOW VACUUM EVAPORATORS 


(Jahn’s improved types for lowest 


possible temperatures, 


simple, parallel or multiple Effect.) 


British Patent applied for latest high vacuum 
Process, the world’s only vacuum evapora- 
tor which dispenses with the troublesome 
airpump. Quick high concentration made 
possible from weakest trade liquors. 


EXTRACTORS 
for tannin from barks, glue from bones etc. 
Extraction by solvent vapour (benzene or tri), 
Jahn’s new Patent process (vacuum-contin- 
uous cycle) permitting use of vessels up to 
20 tons for degreasing bones, fish, cake, 
wool, resin chips, minerals. 


Recent evaporator installations :— Each of 
2,000 sq. ft. heating surface, four in London 
factories, seven in Midland factories, Clients 
expressed satisfaction with highly efficient 
results. 


PLANT for STARCH EXTRACTION 
(numerous starch factories equipped in vari- 


ous parts of the worid,) 
Multiple band drying and cooling machinery. 


Chocolate machines, including hydr. cocoa 
butter Presses, 5 Roll Refiners 


“ Ultrameta” Pressure Filters, for use with washable pulp medium (special pulp supplied from stock) 


English Vacuum Stove (Passburg type) for Twelve 24” Trays in 2 rows, with reciprocating rakes 
for surface skin prevention. 


Vacuum Crystallising Evaporator, continuous feed of weak solution, continuous withdraw of 
crystals (without need of an air pump). 


Designers of special chemical Plant, including, Mixers & Grinders. New 
machine for expeditiously chopping large chocolate, cocoa butter, soap, 
glucose, paraffin blocks into coarse or fine chips, for quick melting or refining. 


F. JAHN & CO. temic 


Terminus 
Chemical Engineers. 


15, Britannia Street, Du Bois House, King’s Cross, London, W.C.I. 


Cables: 


Maskiner, London, 3544 














BENN’S NEW TECHNICAL BOOKS 





CELLULOSE ACETATE. Its Manufacture and Applications. By A.G. Lipscomb, B.Sc. ‘Lond.), F.I.C. 
This work is intended to give a clear exposition of manufacturing processes, and to describe the lay-out of plant 
for the manufacture of ceilulose acetate and of acetate rayon, including dyeing, printing and finishing of fabrics 
Other uses of cellulose acetate, as in the manufacture of films and plastics, have received attention. 
Demy 8 vo. 308 pages, fully illustrated. Net 21s. 
GENERAL PROPERTIES OF MATTER. Bv F. H. Newman, D.Sc. (London), A.R.C.S., F.Inst.P. 
the University College of the South-West of England, Exeter and V. H. rE. Searle, M. Sc. (Lond.). 


Now the standard work, particularly for students reading for the final and higher degree examinations, on the 
basic properties of matter. The physicist, chemist, mathematician and engineer will each and all find this impor- 
tant treatise on the quantitative principles of physical science of great value. 

Demy 8 vo. 388 pzges. Second Edition Revised and reduced in price to Net 18s. 


NATURAL VARNISH RESINS. By T. Hedley Barry. The only account in the English language covering the history, 
botany, chemistry, physics and technology of the Natural Resins used in the Varnish Industry. 
Royal 8 vo. 300 pages, 84 illustrations. Net 42s. 

INTERNATIONAL HANDBOOK of the BY. PRODUCT COKING INDUSTRY. By Dr. W. Gluud, Director of the Society 
for Coal Technology, Dortmund-Eving. English Edition by E.M. Myers 879 pages, 413 illustrations. Net 84s. 
Dr. Gluud’s monumental work supplies the long-felt need for a comprehensive treatise on the coking industry in 
all its post-war developments. He and his fellow-authors are in close touch with the mining and chemical] trades 
of the Rhineland and the Ruhr, and are actively engaged in fuel research. They discuss both the theoretical and 
the practical sides of their subject, and they have received invaluable help from a number of leading German 
firms. The work is elaborately illustrated with photographs, plans and diagrams, and will at once become indis- 
pensable to all concerned with the full utilisation of coal and coke. 

GAS CALORIMETRY. By Major C. G. Hyde, M.C., A.R.C.S., F.I.C., Chief Technical Assistant to the Gas Referees and 
F. E. Mills, B.Sc., A.M.I.Chem.E. Chemist to the Gas Light and “wy detained Westminster Laboratory, with intro- 
duction by Professor C. V. Boys, A.R.S.M., F.Imp.Coll., LL.D., F.R 
Now that gas is sold by its heating value as measured in therms and not as before in volume measured by cubic 
feet, the subject of calorimetry has assumed a far greater importance than ever before in the gas industry. The 
authors have therefore felt that the time has come for the production of a comprehensive treatise on the whole 
subject from the practical standpoint of the gas engineer, chemist, and manager. Their book describes the many 
types of calorimeter and their uses. Crown 4 t?. 392 pages, 210 illustratio::s. Net 42s. 


Professor of Physics in 


Complete Catalogue of Technical Books sent on reauest. 








ERNEST BENN LIMITED, BOUVERIE HOUSE, FLEET ST., LONDON, E.C.4 
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Do you know that 


LVER 
PLANT I$ 0? 
ECONOMICAL ! 





All manufacturers admit the 
vast superiority of silver 
plant, but how many realise 
that in addition it is actually 
economical! Being rust- 
less and acid resisting, it is 
a guarantee of purity ... it 
is ideal from the manufac- 
turing point of view 

while, owing to its high 
scrap value, the cost of in- 
stallation resolves itself into 


practically just the interest mee ee 
’ Descriptive matter on application 





on the capital purchase 


price. 


























MALEH LY == 


<@., LEMITED 


73 82 HATTON GARDEN, LONDON, EC.1 









Xiv 

















GIULINI 
PRODUCTS 


SULPHATE 
ALUMINA 


PURE QUALITY FOR PAPERMAKERS 


ALUMINATE of 
SODA 


PHOSPHATE of 
SODA 


DI-BASIC QUALITY 


POTASH ALUM 


HYDRATE of 
ALUMINA 


of 








Samples and Quotations 
may be obtained 
from 
Sole Importers in United Kingdom : 


OHLENSCHLAGER BROTHERS, Ltd. 


SHANGHAI HOUSE, BOTOLPH LANE, 


LONDON, E.C.3. 
Telephones 


Royal 6712/3 


Telegrams 
“ Ohlenschlager, Bilgate, London ™ 
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Take, for instance, SOFNO- 
LITE. This solid, gravimetric 
absorbent for CO, and other 
acid gases does away with the 
time and trouble associated 
with the use of Potash Bulbs, 
yetgivesresults of even greater 
accuracy. The colour changes 
of SOFNOLITE from green 
through red to brown during 
use makes complete absorp- 
tion certain. SOFNOLITE 
saves time and increases accu- 
racy in combustion. Write 
to-day for booklet A.5, or 
phone GREenwich 1600-1. 


NY 


TALK IT OVER WITH 


SOFNOL LTD., 
WESTCOMBE HILL, 
GREENWICH, S.E.10. 
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VITREOSIL 


(PURE FUSED QUARTZ OR SILICA) 


FOR THE LABORATORY 





The advantages of using a material of known definite chemical composi- 
tion, with a smooth, hard, glazed surface, and of great thermal endurance, 
are well known to laboratory workers. 


VITREOSIL not only possesses these valuable properties, but, in addition, 
is acid proof, constant in weight, for many purposes is a satisfactory 
substitute for platinum, and in the transparent variety is transparent to 
ultra-violet radiation. 


Write for Brochure entitled ‘ About Vitreosil’’ post free on application. 


Sole Manufacturers : 


THE THERMAL SYNDICATE Lrp. 


VITREOSIL WORKS 


W ALLSEND - ON - TYNE ENGLAND 


London Depot: - - - - Thermal House, Old Pye Street, S.W.1. 











Xvi 





a < % 
BROMFORD, BIRMINCHAM. 


"Phone: EAST 1091 


SPECIALISTS in high-class equipment for 
the storage and distribution of oils, etc., 
by the wholesale or retail trades 


LEAD COATED DRUMS, TRANSPORT CANS, 
TANK WAGON MEASURES, PETROL CANS, 
OIL & SPIRIT MEASURES & FUNNELS, etc. 


VALOR OIL DRUMS, 
VALOR OIL CABINETS, 
VALOR OIL FILTERS. 


WRITE ASKING FOR ILLUSTRATED LIST 51/V56 


LONDON OFFICE: 


120, VICTORIA STREET, S.W.1 


"Phone: VIC. 3934 











MEDWAY PAPER SACKS Ltd. 
LARKFIELD Nr. MAIDSTONE, 


KENT. 


Manufacturers of 
SPECIAL PAPER SACKS 


for 


ALL INDUSTRIES 
* 
CASK, SACK AND DRUM LINERS 
e 


Write for 
PRICES AND SAMPLES 
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MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


Principal : B. MOUAT JONES, D.S.O., M.A. (Oxford) 
UNIVERSITY OF MANCHESTER 


(Faculty of Technology) 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leading to the 
Manchester University Degrees (B.Sc.Tech., M.Sc.Tech., and 
Ph.D.) and Certificates in the Faculty of Technology in the 
following Departments — 


MECHANICAL ENGINEERING tra Dempster Smith, 
M.B.E., M.Sc.Tech., M.I.M.E.) 
ELECTRICAL ENGINEERING Suclenne John Hollingworth, 
M.A., D.Sc., A.C.G.I., M.L.E.E.) 
MUNICIPAL ENGINEERING “. S. Coleman, DScEng., A.M. 
Inst.M. & Cy.E., F.R.San.1.) 
APPLIED CHEMISTRY, including General Chemical 
Technology, Metallurgy and 
Assaying, Fermentation Pro- 
cesses (including _ Brewing) 
Electro - Chemistry, Photo- 
graphy, Colouring Matters, 
Foodstuffs and Fuels. 


(Professor James Kenner, D.Sc., 


Ph.D., F. 

TEXTILE CHEMISTRY (Bleaching, Dyeing, Printing, 
and Finishing, Paper Manu- 
facture.) . ad Tak 

Sc., F.LC., F.T.I.) 

TEXTILE TECHNOLOGY (Professor v. E. Morton, 

M.Sc.Tech., F.T.I.) 

BUILDING - - - -(W. B. McKay, MSc.Tech. 
M.1.Struct.E., M.R.San.1.) 

INDUSTRIAL ADMINISTRATION(Post-GraduateCertificateCourse) 
(K. G. Fenelon, M.A., Ph.D.) 


Prospectus will be forwarded free on application to the 
Registrar, College of Technology, Manchester. 








FILTER-GUHR 


The Latest Filter Aid 


Specially prepared to give the fastest rate 
of flow and clearest filtrate. Addition of 
quite a small quantity of the specially pre- 
pared Kieselguhr will effect a considerable 
increase in the output of your presses 
Filter—Guhr will form a porous cake against 
the cloth which wil! absorb all suspended 
impurities. Filter-Guhr is quite inert and 
does not in any way alter the character of 
the liquid. 
* 

Filter-Guhr can be used successfully in any 
type of filter for clarity of Filtration of 
sugar solutions, fruit juices, varnish, lacquer, 
glucose, shellac and any other liquid. 


Samples and full particulars will be gladly 
sent on request without any obligation 


S. HEIM LTD. 


Tower House, 40, Trinity Sq., London, E.C.3. 


Phone: ROYAL 3659. Telegrams : 
4042. HEIMANFAC, FEN. 
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OSSESSING the dual advantages of modern 

By-product plants and unique technical experi- 
ence, the Staveley Company produces chemicals of 
such purity and commercial worth that they have 
almost become recognised as a standard. 
Staveley Sulphuric Acid is but one of these import- 
ant products ; the following list enumerates a few 
of the other chemicals produced by the Company. 


‘LIQUID CHLORINE |HYDROCHLORIC ACID 
CRESYLIC ACIDS SODIUMHYPOCHLORITE 
MIRBANE OIL NAPHTHALINE 
ANILINE OIL & SALT TAR PRODUCTS 


THE STAVELEY COAL & IRON COMPANY, LIMITED 
NEAR CHESTERFIELD 


B 








XVill 
















ZINC “ 
SOLID 
CHLORIDE Pure White 
SOLID FUSED or 2 eee 
SOLUTIONS LIQUID 
Any strength to 
The product of buyers 
specifications 
THE 
Clear. 


BRITANNIA 


Suitable for 


LEAD CO LTD | a! purposes 


NORTHFLEET es 
KENT 








Samples and quotations for Home & Export Trades on request to— 


METAL TRADERS LTD. 


7 GRACECHURCH STREET, LONDON, €.C.3, Mansicn House 7275 
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LIQUID 
WEIGHT 
MEASURES 


guaranteed accuracy to '*/ioth®% 


SIMPLE - - AUTOMATIC - - RELIABLE 


CAPACITIES | TO 70 TONS PER HOUR 


over $000 IN UsE IN 


Breweries, Chemical Works, Distilleries, Gas 
Works, Electricity Works, Paper Works, Oil 


Works, Sugar Factories, etc. 


PREMIER FILTERPRESS CO. LTD. 


120, Moorgate, London, E.C,2., 

















CORTIN & CORKING L” 


Chemical Plant Manufacturers 


ST. LAWRENCE ROAD 
NEWCASTLE-UPON-TYNE 


Tere { PHONE : NEWCASTLE 56551 
crams : CORTIN, NEWCASTLE-UPON-TYNE 





Acid Valves, Taps, Pumps, &c., for 
the Chemical and Allied Trades. 


ALSO COMPLETE LEAD 
BURNING APPARATUS 





No. 42. Straight Through Non-Return 
Acid Valve. 








} 
| 


THE “EVERTRUSTY ” 
| Nose, Throat & Lung Protector 





|New Designs : Latest Improvements 
Weight about fe Recommended 
one ounce. by H.M. 
Most m Inspectors of 
comfortable : Factories & 
to wear. Mines & 
= m supplied to 
im & H.M. 
SEND FOR G t 
LISTS overnmen 
| AND PRICES & om Departments 


The Lightest, most Reliable & Perfect 


RESPIRATOR in the Market 


| ADOPTED BY LEADING CHEMICAL WORKS 
POTTERIES, GRINDING MILLS, G&c., &c., 








WALLACH BROS. L” ( »223"%s% 


Write for Illustrated Blue Book of Safety Appliances No.9 


oo, 49 TABERNACLE ST, T+ Hammerman 
1499 aa LONDON : EC.2 a 


AND 52 GREEN, ABERDEFN 
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FOR BRITISH 


ACETONE B.G:S. BUTYL ALCOHOL METHYLATED SPIRIT 
ACETIC ACID ALL BUTYL LACTATE METHYL ACETATE 
STRENGTHS BUTYL STEARATE METHYL ACETONE 
ACETIC ANHYDRIDE DIACETONE ALCOHOL METHYL ETHYL KETONE 
AMYL ACETATE DIBUTYL PHTHALATE PARAFORMALDEHYDE 
AMYL ALCOHOL ETHYL ACETATE PLAIN BRITISH SPIRIT 
BUTYL ACETATE FORMALDEHYDE WOOD NAPHTHA 


Other Products on Application. 





TRADING CORPORATION 


LTD. 


14 Waterloo Place, London, S.W.lI 


Telephone : WHITEHALL 1301. 








Telegrams : ‘‘BARTRACORP, PICCY, LONDON.” 
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SOLID DRAWN 


oe once|||| WELDLESS 



























































































oe oa < wa 
HYDROCEN STEEL TUBES 
OXYGEN 
NITROGEN 
COAL GAS 
METHANE 
SULPHURIC ACID 
CARBONIC ACID af | 
|| /||| SOLID DRAWN 
CYLINDERS 
FOR THE STORAGE 
a se oe we aes 
NITROUS OXIDE 
AMMONIA 
CHLORINE 
PHOSGENE 
SEND YOUR ENQUIRIES TO ——— 
CHESTERFIELD = 
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- *TELEPHONE-- 


WHITEHALL 6964-5 


METHYLATED 
SPIRITS 


--TELEGRAMS:: 
METHCOLIM, PHONE, LONDON 








DISTRIBUTING 
DEPOTS 
THE METH YLATING COLTO. 
Qance/llors Road Hammersmith W. 


BRISTOL 
THE METH YLATING LO LTD. 
Cheese Lore. 
LIVERPOOL 
THE METHYLATING CO, LTO. 
337 Inclia Bdg., Water Sé 
MANCHESTER 
WHE METHYLATING £0,470. 
Lofohin St. Aralwick Green. 
HULL 
Ages HULL LISTULERY CO. LTO. 


Salt End, Hedon 
GLASGOW 


THE METHYLATING £0.L70. 


Allan Street, Bridgeton. 
LEITH 


THE METHYLATING COLTO. 
19 Mitchel! Streeé 


(dls 


METHCOL 


ae 


REGISTERED TRADE MARK 















7. ~Methylating Company Lid. 


would direct the attention of intendin3, purchasers of 


Methylated Spirits to their system of local delivery 
from centres covering the whole country, eliminating 


the unavoidable delay in deliveries made from lon}, 
distances. 

Wherever situated, buyers are assured of prompt 
deliveries of best quality Methylated Spirits packed 
jn containers coloured as under :— 


INDUSTRIAL METHYLATED SPIRITS * ‘ BLUE 
PYRIDINISED . ‘ ee - BLACK 
MINERALISED_ - " —— . RED 
METHYLATED FINISH - ’ - - « YELLOW 


All containers now bear the Company's Trade Mark 


as below. 


To those of our friends who are motorists, we will 
pladly send post free on request acopy of our Booklet 


“The New Way to Remove Carbon,” which describes 


a new and simple method of decarbonising Motor Car 
Engines by the use of Methylated Spirits. 








THE METHYLATING CO..LTD. 


Registered Offices 
KINNAIRD HOUSE PALL MALL EAST, 


LONDON, SW.I. 
ie 


MQOvuaan 
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Our World-wide 


experience is at 





your service. 
Let us help you. 
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Also for:— 
BRINE—COAL—MI NERALS 


Provin3, Strata for Foundations, etc. 


ARTESIAN WELLS 
PUMPING PLANT 
ROTARY & 
RECIPROCATING 


Steam or Electric Drive 


AIR LIFTS, ETC. 


pf ERSUPPLips \ SS 


z= 


JOHN THOM: 
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CONTROL 3 
a 


x = 
oe Fa’ 
= PROCESS a 
* 
teat tae teeta tee Te Tee ETA TELE 
Over forty years’ experience in Tem- 
perature, Time and other forms of 
Automatic Control, enable BRISTOL’S 



























~~ 

Ny to achieve the complete control of al- 

\) most any process. A uniformly high 

I standard of production can thus be 

IN maintained which is impossible by 

\ hand or other methods of control. 

\ Every Production Engineer and Chemist should have a 

\ WN copy of Catalogues 1603/1, 4001 & 1204. Send for yours 

\ << 

IN i: Ro ERS, SSE ES, BOSE SEEM \ 
. ’ : 

\ BRISTOL'S INSTRUMENT Go. Ltd. 

\ Pomeroy Street, New Cross, \ 

N LONDON 5S.E.I4 NI 
AAMAS SSS N 


EEE EEERATLELELELAALES 
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“POSTLIP” 


ENGLISH FILTER PAPERS 








Manufactured in Annually Increasing Quantities 
for upwards of 50 years. 





White and All sizes in 
Grey Plain, Squares, 
Antique, Circles, and 
Crinkled, Folded Filters. 
and Rolls made 
Embossed. to order. 


PURE FILTERINGS 


for Laboratory Work and in quantities 
for all Industrial purposes. 


See Report of TESTS made by the National 
Physical Laboratory, a copy of which will be sent 
on application, together with free samples if 
required. 


Postlip Filterings are stocked by all the leading 
Wholesale Laboratory Dealers. 

















Evans, Adlard & Co., Ltd. 


POSTLIP MILLS, 
WINCHCOMBE CHELTENHAM, ENGLAND 











PHOSPHATE OF SODA 


Di-Basic and Tri-Basic. 
Special Qualities, Pure for Food Purposes. 
PERRY & HOPE, Ltd., Nitshill, near GLASGOW 

















“Customers ask frequently 
that goods 
should be packed 


in your casks because 
they can be used 
many times over” 


Extract from a customer's letter 


Could there be more convincing proof of the 
strength of GUELPH Casks? Combined with 
lightness, elasticity, and reasonable price, it makes 
GUELPH Casks the ideal form of container. 
There are 400 sizes, each made in several different 
styles, one of them exactly suitable for your 
product. May we send you a quotation? 





THE GUELPH PATENT CASK Co. Ltd. 


West Ferry Road, Millwall, London, E.14 
Telephone: East 0279 
Also at Manchester and Scotstown, Quebec, Canada 

















— 


STEEL PLATE WORK... 
for Chemical Processes 


COMPLETE TAR PLANTS. NEW STILLS 
OR REPAIRS. RIVETTED OR WE .DED. 
Benzol Stills - Tanks - dJacketted Pans, etc. 


LEEDS & BRADFORD BOILER 


STANNINGLEY, Nr. LEEDS. CcO., LTD. 
V._nnbbbbbhbbhhbbbbhbhhabhhbbAhADhbAhasadh. 


ST 


ACID 


SULPHONATED 


OILS 


TANNERS’ 
MATERIALS 





BOWMANS 


(WARRINGTON) _ LTD. 


CHEMICAL MANUFACTURERS 
MOSS BANK WORKS, nr. WIDNES 











DISTILLED WATER 


3 PER GALLON 


By using Brown's Patent Automatic Water Distilling 
Plant pure distilled water may be obtained at the above 
cost, using steam at any pressure between 30 and 
100 lbs. pressure. The product is pure distilled 
water, nof condensed water from steam service pipes. 


Fall particulars free cn application. Enguiries are not 
followed by personal call. 


BROWN & SON (Alembic Works) Ltd. 


Wedmore Street, Holloway. N.19. 
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GLASSBLOWERS. Apparatus of any 
description made to order. 


PYREX. MONAX. WOODS. 
CHANCE. SCHOLA. 


Doulton & 
Worcester 
Porcelain 


163 BOW ROAD, E.3 


EVERYTHING 
FOR A LAB. EXCEPT CHEMICALS. 

















LO Carbo; 
Hampers 
FR & FE 
LEIGH 
-&SONSD 
pees 

















HOPKIN & WILLIAMS Ltd. 


MANUFACTURERS OF FINE CHEMICALS 


Announce the publication of 


“ORGANIC REAGENTS 
for METALS” 


Describing the use of 17 organic substances 
in the detection and estimation of metals. 
61 Pages - - - Price 1/3 post free. 





16 & 17, CROSS STREET - LONDON, €E.C.I 


BONE ASH 


PUREST AND FINEST 


= Highest Percentage of 
Tricalcic Phosphate 





CAFFERATA & CO., Ltd. 


BEACON HILL, NEWARK, ENG. 











Snow-White Light Oxide of Tin. 
Copper Oxide. 


ROUND Bone Feispan 
FUuNT. FLUOR SPAR 
QUARTZ STOME. 
WHITING. Erc 


rine. Ere al ec) © CADMIUM 
pomersnmnny S Eeom SULPHIDE, 
< RUTILE. 
All kinds 
of 
Chemicals 
‘mf ERS. ae E for 
DOT nce Sent ae on ope ° 
MANUFACTURERS. Wteeaed a Vitrifications. 


4GLASSMAKERS 


PYRAMID CONES for Testing Temperatures 











TAPS 


LIGNUM 
VITAE 


Cut by a Special 


Patent Process 
No Cork Centres; 
very Durable. 
All Sizes from 


# im. to 1 in. 


PREMIER FILTERPRESS CO. LTD. 
Finsbury Pavement House, London, E.C.2 











The business man who declares he 
has no time to read his trade papers 
convicts himself of not having time to 
carry on his own business efficiently. 


It is his duty to himself and to 
his fellow-members of the trade to 
keep himself posted on ali matters 
connected with his industry. 

















